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1.0 BACKGROUND

1.1  INTRODUCTION

The purpose of this Removal Action Work Plan (RAP) is to present an immediate
removal strategy for soil in the trichloroethylene (TCE) fill area of The Lockformer
Company (Lockformer) facility located at 711 West Ogden Avenue, Lisle, [llinois (site).

12 OBJECTIVE

The objective of the removal action presented in this work plan is to effectively reduce
the elevated concentrations of TCE in soil in the vicinity of the former TCE fill pipe on
the west side, and under, of the Lockformer building and lessen the potential for

migration of this contamination to groundwater.

1.3  SITE DESCRIPTION

The site is located in south-central DuPage County, Illinois (Figure 1). The site consists
of an east and west parcel that encompass a total of 18.5 acres (Figure 2). The east parcel
consists of approximately 6.54 acres and is occupied by a single structure with associated
landscaped and drive/parking areas. The structure is utilized by Lockformer as a
manufacturing facility for production of sheet metal processing equipment and roll
forming machines. The west parcel consists of approximately 11.96 acres of
undeveloped land. The site is located in a mixed area of industrial, commercial, and

residential use, approximately 1,300 to 1,800 feet west of Interstate 355.

The site is bounded to the north by Ogden Avenue, beyond which exists a residential
subdivision; to the east by new construction (Bill Kay car dealership); to the south by a

surface water retention basin servicing the Bill Kay property (beyond which exist
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single-family homes) and the Burlington Northern railroad (beyond which exists St.

Joseph’s Creek); and to the west by a multi-unit commercial building.

Soil impacted by TCE was first discovered in the fall of 1991 during underground utility
(water line) repair work conducted at the west side of the site building. The largest
source of the impacts is believed to have resulted from filling operations of the roof-
mounted TCE tank formerly located at the site. The tank was located on the roof of the
west side of the building (Figure 2) and was equipped with metal fill and vent pipes that

extended down the west building wall to approximately 4 feet above grade.
1.3.1 Topography

Clayton obtained and reviewed a topographical survey for the vicinity of the site from
DuPage County. The topographical information for the site is illustrated in Figure 3. In
general, the site’s west parcel is higher in elevation than the east parcel. However, both
parcels slope to the south/southwest. The eastern portion of the east parcel slopes east. A
low-lying (ditch) right-of-way is located at the western edge of the east parcel and the
eastern edge of the west parcel. Elevations on the east parcel range from approximately
714 feet above mean sea level (msl) adjacent to Ogden Avenue to approximately 700 feet
above msl at the most southwestern portion of the parcel. Elevations on the west parcel
range from approximately 714 feet .above msl adjacent to Ogden Avenue to

approximately 684 feet above msl at the southern portion of the parcel.

1.3.2 Geology

The site is located within the Wheaton Morainal section of the Great Lakes physiographic
province. Based on the Illinois State Geological Survey (ISGS) Circular 460 Summary of
the Geology of the Chicago Area - 1971, the uppermost surficial glacial deposits present

at the site consist of undifferentiated Valparaiso Moraine deposits. The Valparaiso
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Moraine includes a buried drift of questionable age, informally called the Lemont Drift,
which consists of yellow-gray silty till, sand and gravel, and dune sand. The deposits are

generally overlain by a thin Richland Loess or modem soil (Zllinois State Water

Survey/Ground Water Resources of DuPage County, lllinois - Cooperative Ground
Water Report 2 - 1962).

Based on the ISGS Circular 532 Potential for Contamination of Shallow Aquifers in

Illinois-1984, the site borders upon Cahokia Alluvium depicted as Ax deposits and/or C1
depicted deposits. The Cahokia Alluvium consists of unconsolidated, poorly sorted sand,
silt, or clay containing local deposits of sandy gravel. These modern deposits are
generally found in floodplains of streams and rivers. The thickness of the alluvium is
variable and may directly overlie Silurian Age bedrock consisting primarily of dolomite.
C1 deposits consist of greater than 20 feet of glacial till (mainly pebbles and cobbles in a
clay, silt, and sand matrix, deposited directly by glacial meltwater) and other fine-grained
material of the Wisconsinan Glacial Stage. A thin layer of loess (windblown silt) and
modern soil, ranging in thickness from 0 to 2 feet, may mantle the glacial deposits in this

arca.

The Paleozoic bedrock underlying the glacial deposits consists of about 3,500 feet of
consolidated, stratified, sedimentary rocks of Cambrian, Ordovician, and Silurian ages.
The formations dip gradually to the east and southeast at about 10 feet per mile and are
folded into a series of gentle anticlines and synclines. The glacial deposits at the subject
property rest upon a synclinal fold of Silurian-aged bedrock of the Niagaran Series. The
Niagaran rocks range from clean dolomite to highly silty, argillaceous, and cherty

dolomite with some thin shale beds and may contain reefs locally (Illinois State Water

Survey / Ground Water Resources of DuPage County, lllinois - Cooperative Ground
Water Report 2 - 1962).

Remaoval Action Work Plan
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Since beginning investigative activities in 1992, a series of subsurface investigations have
been conducted at the site to evaluate the extent of VOC contamination. The
investigations have included the advancement of approximately 146 soil borings to
facilitate the collection of discrete soil samples, and the installation of 46 monitoring
wells to facilitate the collection of groundwater samples for chemical analysis. A large
number of these soil borings and groundwater monitoring wells have been installed in the
vicinity of the TCE fill pipe source area. Several of these borings and groundwater
monitoring wells in the vicinity of the TCE fill pipe are depicted in Figure 4. Figure 4
also provides the lines for cross-sections SA-1/SA-1’ and SA-2/SA-2.” Cross-section

SA-1/SA-1’ appears in Figure 5. Cross-section SA-2/SA-2’ appears in Figure 6.

Based on subsurface investigations previously conducted in the vicinity of the TCE fill
pipe, the lithologies underlying the source area consist of cohesive, silty clay glacial till
and fill from surface grade to an elevation of approximately 675 to 680 feet above msl.
The silty clay is underlain by a mass waste deposit of predominantly composed of sand
and gravel and containing variable amounts of silt and clay. It is readily distinguished by
its high percentage of angular gravel clasts composed of dolomite. It is typically very
poorly sorted, and grades to a sand and silt toward the base of the deposit at some
locations.

A cohesive, silty clay lower glacial till underlies the mass waste deposit at an elevation of
approximately 660 feet msl. The lower silty clay till extends down to approximately an
elevation of 643 to 650 feet msl, at which point it is underlain by a lower sand that

contains significant amounts of silt and clay.

The lower sand overlies Niagaran Series dolomite bedrock of Silurian age. The upper
weathered portion of the Silurian dolomite is encountered at an elevation of
approximately 630 msl. The competent dolomitic bedrock surface occurs at

approximately 620 to 625 feet msl.
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1.3.3 Hydrogeology and Contaminant Migration

Recent investigations in the area around the former TCE fill pipe have resulted in the
development of cross-sections SA-1/SA-1’ and SA-2/SA-2’ in Figures 5 and 6,
respectively. Soil analytical results for investigations taking place prior to February
2001 are summarized in Figures 7A through 7H. More detailed investigation of the
contamination in the source area near the TCE fill pipe was performed during the spring
and summer of 2001. The results of these investigative efforts have been summarized in
cross-sections SA-1/SA-1’ and SA-2/SA-2.” The location of these cross-sections is
identified in Figure 4. Figures 8 and 9 illustrate the occurrence and variability of TCE
and cis-1,2-dichloroethene (cis-1,2-DCE) concentrations in the subsurface in the near

vicinity of the TCE fill pipe.

Figures 8 and 9 and groundwater monitoring in the vicinity of the former TCE fill pipe
indicate that contaminants originating from spills in this area migrate down through the
upper silty clay glacial till to the mass waste sand and gravel. In the process of migrating
vertically through the upper silty clay till, the TCE has migrated laterally to some degree.
This can be observed through a review of Figures 7A through 7E. The seemingly erratic
occurrence of TCE to the west onto the MetCoil property away from the spill area is
likely to be the result of migration along coarser-grained lithologies or fractures that are
not lateral extensive to any great degree. Throughout all the field data collection efforts,
the general practice has been to obtain samples for laboratory analysis exhibiting the
highest field screening levels by photoionization detector. This would tend to identify the
most elevated occurrence of contamination in the subsurface. However, while an
expanse of the contamination to the west away from the source area can be observed in
Figures 7A through 7E, the most significant mass of contamination still exists in close
proximity to the former TCE fill pipe. This can be observed through a review of the
analytical results from soil samples acquired in boring CSB-1201 and monitoring well

MW-1108S, located in close proximity to the former TCE fill pipe. Some of the
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concentrations of TCE from soil samples in this area indicate the presence of pure phase

TCE.

Precipitation that infiltrates the surficial soils in the vicinity of the source area does
migrate laterally, as is evident by the lateral spreading of TCE away from the former TCE
fill pipe area in Figures 7A through 7E. However, after some horizontal migration, the
infiltrating precipitation moves vertically through the upper silty clay till to reach the
mass waste sand and gravel. In the process of migrating through the upper silty clay till,
contamination is partitioned into the infiltrating soil water. This vertical migration of soil
water from upper silty clay till to the mass waste sand and gravel appears to have
distributed fairly uniform concentrations of TCE throughout the mass waste unit
everywhere in the vicinity of contamination occurrence in the overlying upper silty clay
till, and not outside this area. This would imply, as would be expected due to its
increased permeability, that migration in the mass waste sand and gravel is

predominantly vertical.

Contaminated soil water migrating vertically through the mass waste sand and gravel unit
in the vicinity of the former TCE fill pipe ultimately encounters the lower silty clay till
unit at an elevation of approximately 660 feet msl. At no time during any of the borings
in the vicinity of the source area has an accumulation of groundwater in the mass waste
sand and gravel on top of the lower silty clay till been observed. Instead, it appears that
infiltrating soil water that moved down through the contaminated surficial soils around
the source area encounters this lower silty clay till and migrates laterally along its
surface. It appears that the surface of the lower silty clay till slopes to the west toward
the Ogden Corporate Center property. It also appears that some migration along this

surface has occurred toward the southwest to the vicinity of monitoring well MW-500D.

Once the upper surface of the lower silty clay till slopes below an elevation of
approximately 655 feet msl, a water table condition occurs within the coarse grain
lithologies of the mass waste unit. The occurrence of a water table condition within the
Removal Action Work Plan
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mass waste unit on top of the lower silty clay can be observed in monitoring well’
MW-522 to the west toward the Ogden Corporate Center property. Recent sample results
from this monitoring well recently exhibited concentrations of 273 micrograms per liter
(ng’L) of TCE and 57 pg/L of cis-1,2-DCE. The impacts of the runoff of contaminated
soil water along the surface of the lower silty clay till toward the west can be observed in
the soil sample obtained from the upper surface of this lower till in boring SB-807. This
soil sample, acquired from 48 to 50 feet in depth, exhibited a concentration of 51

milligrams per kilogram (mg/kg) of TCE.

Migration of contaminated soil water through the lower silty clay till to the lower sand in
the vicinity of the source area has not been observed in investigations to date. A review
of the TCE soil concentrations through the vertical thickness in the lower till on
cross-section in Figures 8 and 9 indicate that elevated concentrations of TCE occur along
the upper surface of the unit but dissipate significantly toward the base of the unit. Soil
sampling in the lower sand unit and groundwater sampling from monitoring well
MW-1108S, completed in the lower sand unit in the source area, have not detected any

occurrence of TCE.
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2.0 SOIL REMEDIATION EVALUATION

2.1 SURFICIAL SILTY CLAY TILL

A review of the TCE concentrations depicted in cross-section SA-1 to SA-1’ in Figure 8
indicates that separate phase TCE exists in the soils immediately in the area of the former
TCE fill pipe. Borings CSB-1201 and MW-1108S are located immediately adjacent to
the former fill pipe. These elevated TCE soil concentrations appear to exist to a depth of
approximately 20 feet. The elevated TCE contamination occurrence in this area is logical
since the hose connection losses from the TCE delivery truck and the losses from the fill

pipe overfills would have been expected to have occurred over this area.

One means by which to evaluate the source area is to estimate the mass of TCE present in
the surficial silty clay till over certain portions of the source area. Figure 10 presents an
irregular-shaped area where concentrations of TCE in the subsurface generally occur at
concentrations of 25 mg/kg or higher. The irregular-shaped source area in Figure 10 is
then subdivided into 10 smaller areas based on the distribution of borings across the
source area. This allows an imalysis of the mass of TCE that exists in €ach subdivided
area based on the average of the laboratory analyses from that area. The average
concentration attributed to each of the 10 subdivided areas by depth in the silty clay
glacial till is presented in Table 1. Once the soil analysis is segregated by depth and
averaged over that depth interval for each subdivision area, then the mass contribution
from each area can be evaluated. Table 2 presents the results of this mass contribution

evaluation by area and depth across the area near the former TCE fill pipe.

The analytical evaluation presented in Table 2 appears to corroborate the visual
observations, when reviewing Figure 8, that a great portion of the mass of TCE in the
subsurface exists in the shallow silty clay glacial till immediately in vicinity of the former

TCE fill pipe. On a mass basis, it appears that approximately 79% of all the TCE mass in
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the subsurface soils in the near vicinity of the fill pipe exists in the upper 20 feet of what

has been identified as Area 5.

As a result of the analysis and observations identified above, Lockformer will excavate
and remove for offsite disposal the glacial till in Area 5 to a depth of 20 feet. The
removal of this material will alleviate, to the extent practicable, the concern of separate
phase TCE still existing in soils of the source area. This action will result in the
excavation and offsite disposal of at least 710 cubic yards or approximately 1,070 tons of

soil that exist in Area 5.
2.2 MASS WASTE SAND AND GRAVEL

As described in the hydrogeology discussion provided in Section 1.3.3, the incregsed
permeabilities associated with the mass waste sand and gravel unit have been responsible
for vertical migration of elevated concentrations of TCE to the shallow, glaciofluvial
groundwater that occurs in areas away from the source area across the site. The degree to
which the mass waste sand and gravel has been impacted by releases occurring at the
source area can be reviewed in Figure 7F. Lockformer will remediate contaminated soils
in the mass waste sand and gravel unit utilizing a dual phase extraction system consisting
of soil vapor extraction (SVE) and groundwater withdrawl. Contaminated vapors
removed from the subsurface during vapor extraction efforts will be treated by utilizing
activated carbon prior to discharge to the atmosphere. Further details regarding the
installation and operation of the dual phase system area provided in Section 4.2 of this

work plan.
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3.0 SITE MOBILIZATION

Excavation activities related to the Area 5 removal will be initiated within 60 days of the
approval of this RAP by the USEPA. It is anticipated that the SVE system installation
will be initiated within 30 days of the completion of the Area 5 backfilling.

3.1  SITE SAFETY

A copy of the Health and Safety Plan (HASP) for the Lockformer site is provided in
Attachment A.

3.2 PRE-WORK MEETING

Site safety orientation/training meetings (briefings) will be convened (1) before the field
team begins work at the site; (2) when there are modifications to the HASP that are
applicable to the field personnel; and (3) when additional personnel or subcontractors
begin work. Meetings will be attended by personnel involved in carrying out the project
and will be presided over by the SHSO or his/her designee.

The meeting agenda will include the following minimum activities:

¢ Review the HASP with the attendees.
e Distribute any HASP modifications.

e Collect the attendees’ signatures acknowledging receipt and understanding of the site
and HASP and their agreement to comply with the plan (Tailgate Meeting Minutes
Form, Attachment A).

Removal Action Work Plan
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3.3  SITE CONTROL MEASURES

Site control will be implemented by installing orange snow-fence around the entire
working area. This area will extend at least as far from the working zone as the clean
zone perimeter identified in the HASP. The orange snow-fencing will prohibit casual

access to the working area.

34  SITE PREPARATION

The entire parking lot area west of the Lockformer manufacturing building and south of
the offices will need to be used for excavation, loading of trucks, and staging of trucks
during the removal operation. As a result, the area on the north end of the MetCoil
property will need to be mowed and graded (to the extent necessary) to accommodate

parking of employees of the manufacturing facility.
3.5 EMERGENCY RESPONSE CONTINGENCY PLAN

Emergency response procedures related to medical emergencies, fire and explosion,
chemical exposure, and unforeseen circumstances are discussed in Section 5.0 of the

HASP.

Removal Action Work Plan
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4.0 SCOPE OF WORK

The scope of work associated with this RAP consists of a combination of remedial
techniques that will be applied to the various unsaturated lithologies in and around the
source area associated with the former TCE fill pipe. The lithologies of concem consist
of the upper silty clay till that underlies the source area to approximately 20 feet below
ground surface (bgs) and the mass waste sand and gravel that underlies the source area

from approximately 30 feet bgs to 46 feet bgs.

Excavation and removal techniques will be used to address highly contaminated soil that
exists in the upper zone. -Dual phase extraction will be used to remove residual
contamination that exists in the vicinity of the TCE fill pipe in the upper till and mass

waste unit that has the potential to impact site groundwater.
4.1 REMEDIAL EXCAVATION

Remedial activities in the upper silty clay till will consist of the removal by excavation of
Area 5 in Figure 10 to a depth of 20 feet. The soils in this area to a depth of 20 feet
contain TCE in separate phase. The material will be directly loaded and transported
offsite for treatment, followed by land disposal as hazardous waste at a subtitle C facility.
The soils will be transported to the Environmental Quality (EQ) Company facility in
Wayne, Michigan. Once at the EQ facility, the soils will be treated by chemical
oxidation to lower the concentration to below the land disposal restriction limit. After

treatment, the soils will then be deposited in the EQ subtitle C land disposal cell.

Due to the proximity of the source area to the site building, the east wall of the
excavation will require stabilization to support the structure. The area close to the
building also contains water, sanitary sewer, and storm sewer lines. It may be necessary

to excavate some shallow soils by hand to avoid damage to these lines.
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The final excavation will be backfilled with clean soil containing greater than 50% silt
and clay, and compacted. The excavation will be filled with soils that exist onsite that
were generated from the Bill Kay Chevrolet retention basin excavation. The excavation
side walls will be cut back to the extent necessary to achieve backfill compaction
activities. The cut material will be transported offsite to EQ for disposal along with the

other soils excavated.

42  DUAL PHASE EXTRACTION SYSTEM

The mass waste sand and gravel unit that exists under areas of the upper silty clay till that
exhibit elevated concentrations of TCE will be remediated utilizing dual phase extraction
techniques. Figure 11 presents the conceptual dual phase extraction system design for the
mass waste sand and gravel. The design as depicted includes the installation of 17 dual
phase vertical extraction wells into the mass waste sand and gravel, and two dual phase
horizontal wells completed at a depth of approximately 15 feet in the silty clay upper
glacial till.

Each dual phase, vertical extraction well will function as a SVE recovery well for the
mass waste sand and gravel, and a groundwater recovery point for any groundwater
collecting on the surface of the lower till in the mass waste sand and gravel. Each dual
phase, vertical extraction well will be constructed with a sump at its base that is
completed three feet into the upper surface of the lower silty clay glacial till unit. The
sumps installed into the upper surface of the lower till will provide for collection of
groundwater as it accumulates on a seasonal or intermittent basis. Each of the 17 dual
phase, vertical extraction wells will be fitted with a pneumatic pump actuated by a float
sensor to discharge as groundwater collects in the sump. The groundwater discharged
from these pneumatic pumps will be directed to the equipment building identified in
Figure 11 where it will undergo treatment for removal of VOCs by a stacked tray
stripper. Upon removal of the VOCs, the water will be discharged to the local POTW via
permit.

Removal Action Work Plan
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The 17 vertical dual phase wells will remove contaminants from the mass waste sand and
gravel through SVE. A network of gas probe monitoring points will be installed
throughout the area of the installation to allow monitoring of the area of influence and
degree of pressure drop in the subsurface. If the gas probe monitoring points indicate that
any portion of the treatment area does not attain sufficient withdrawal, then additional
SVE wells will be installed. A diagrém outlining the general design components of each

of the vertical dual phase extraction wells is provided in Figure 12.

In addition to the 17 vertical, dual phase extraction wells installed at the site to address
contamination occurring in the mass waste sand and gravel, two horizontal dual phase
wells will be installed in close proximity to the former TCE fill pipe area to remove
contaminants from the silty clay upper till. Each of the two horizontal dual phase
extraction wells will have screened intervals of approximately 130 feet in length.
Approximately 50 feet of each 130-foot screened interval will be under the Lockformer
building. The horizontal screens will be placed approximately 15 feet below the existing

grade surface in the vicinity of the TCE fill pipe.

The horizontal wells will be installed utilizing standard horizontal drilling techniques.
The horizontal well installation will originate on the MetCoil property, proceed through
the TCE fill pipe area, and surface within the Lockformer facility. The high density
polyethylene (HDPE) horizontal well pipe will then be installed in the hole by withdrawl
of the drilling tools. The horizontal screen in the HDPE will be fabricated in the field by
drilling holes in the pipe or by hand slotting. The distribution of the slots will be a
function of balancing the nozzle losses to the frictional losses through the pipe. The
location where the horizontal, dual phase extraction well screens will be placed is

identified in Figure 11.

The horizontal, dual phase extraction wells will be operated by utilizing vacuum from the

SVE system. Liquids that are pumped will be directed into the knock out pot on the SVE
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system and routed to the stacked tray stripper unit with other groundwater collected from
the mass waste sand and gravel. When not pumping groundwater, the horizontal, dual

phase wells will discharge air to the same activated carbon units that are used for the SVE

system in the mass waste sand and gravel.

A high airflow/low vacuum unit will be installed and operated until the mass recovery of
contaminants is negligible due to asymptotic declines in soil gas concentrations in both

- the mass waste sand and gravel, and the silty clay upper till. After that time, the system
will be operated on an intermittent basis. The unit will consist of a knock out pot, an
automatic drain pump, electrical enclosure, process piping, an air dilution valve (ADV),
an airflow sensor with electronic display, pressure and vacuum gauges, sample ports, and
an automatic shutoff device. The knock out pot will include three float switches and an
automatic drain pump that will be placed prior to the inlet of the blower/vacuum pump.
The SVE unit will also include all appropriately sized process piping and electrical
connections. The general layout of facility piping and the anticipated location of the

process equipment building is illustrated in Figure 11.

The SVE units will require 100 ampere, 3-phase, 230/460 volt power. All blower/pump
motors, sensors, electrical controls mounted or near piping, and confined enclosures (i.e.,
covers for equipment, sensor, etc.) will be wired according to Class I, Division 2

electrical standards by a licensed electrician.

The SVE unit and other equipment will be positioned in the treatment building to allow
sufficient room to walk around each component of the remediation system. The inlet of
the SVE unit will be connected to the extraction well manifold system using 4-inch ID,
Schedule 40 PVC pipe and couplings. The extraction well manifold will consist of
vertical process pipes connected to individual extraction wells and/or well chases. The
vertical process pipes will include ball valves, sample ports, and measurement access

ports. A discharge stack consisting of appropriately sized metal or Schedule 80 PVC
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pipe will be installed at the vacuum blower/pump outlet, secured, and brought through

the ceiling of the treatment building. The height of the discharge stack will be stipulated

on the air discharge permit.

The SVE unit, water treatment system, process manifold, and associated equipment will
be installed in an appropriately sized treatment building. The treatment building will
include an asphalt or concrete pad, wood frame with pitched roof, roof vent, sky light,
and a minimum 8.5-foot garage door with lock. The treatment building will be insulated
and will also include a heater, thermostat, and overhead light. The circuit box will be
installed on the outside of the buildings. The treatment building will also include an
outdoor and indoor outlet. All electrical connections and outlets will be installed
according to electrical standards. Construction of the treatment building will require a

building permit.

A construction and operation permit application will be prepared and submitted to the
IEPA Air Section for review and approval prior to SVE system installation. The air
permit application will include all necessary process drawings, air emission calculations,
and equipment specifications. The estimated air emissions will be based on the
maximum concentration of contaminants present in the soil, the calculated partitioned
vapor phase concentration, and the anticipated volumetric air withdrawal rate. The air
permit will stipulate that activated carbon be used to treat the SVE system air stream
prior to discharge to the atmosphere. The air permit review and approval process is

expected to take approximately one month after submittal to IEPA.
4.3  HISTORICAL DRAINAGEWAY SAMPLING

Figure 13 is an aerial photograph of the Lockformer site and vicinity on April 9, 1970
and was provided by the USEPA. Lockformer will perform soil sampling along the

historical drainageways depicted on this photo at the locations marked by the red dots.
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The intent of this sampling will be to determine if any contamination has been
transported away from the area of the facility building through these drainageways. At
each sampling location, continuous soil samples will be acquired by a hydraulic probe
unit (HPU) to a depth of 16 feet. Upon acquisition, each sample will undergo headspace
screening to determine the presence of organic vapors by a photoionization detector
(PID). Those samples exhibiting headspace screening values greater than 5 ppm will be
preserved by EPA Method 5035 and submitted for laboratory analysis by EPA method

8260b. A general description of the sampling locations is as follows:

¢ One sampling location immediately in front of the northeast loading dock.

e Two sampling locations in the north-south drainage ditch leading from the southeast
corner of the Lockformer Building.

e Three sampling locations along an old northeast-southwest trending drainage swale
on the MetCoil property.

e Four sampling locations along the north-south drainage ditch between the Lockformer
property and the MetCoil property, and along the West Avenue right-of-way.

4.4 VAPOR DEGREASER REMOVAL

Lockformer will remove the mechanical vapor degreasing unit from its manufacturing
facility. The degreasing unit is in good operating condition, and as such, will be sold for

use at another manufacturing location, or will be sold for scrap.
4.5 VERIFICATION SOIL SAMPLING

Upon completion of SVE efforts involving the mass waste sand and gravel unit, discrete
soil samples will be collected to identify the level to which soils have been remediated.
Soil gas readings acquired from the network of vapor monitoring points will also be
acquired at that time to allow correlation to soil concentrations determined through soil

sample analysis. This data will allow the interpretation of vapor monitoring point
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concentration data in the future to dictate the regularity of pulse operation of the SVE

system.

All soil samples will be preserved on ice and transported under proper chain of custody
protocol to First Environmental Laboratory, Inc., located in Naperville, Illinois. The
samples will be analyzed for the presence of VOCs using SW846 Method 5035/8260.
Laboratory analysis of verification soil samples collected during remedial activities will
provide Level III quality, as defined in the IEPA Site Remediation Program Analytical

Quality Assurance Program.

4.5.1 QA/QC Samples

QA/QC samples will be collected and analyzed in conjunction with the verification

samples. The types of QA/QC samples and their frequencies are described below.
4.5.1.1 Trip Blank

A trip blank is a water sample prepared by the laboratory that is transported to the
sampling site and is handled in the same manner as other samples, except that it remains
unopened, and then is returned to the laboratory for analysis to determine QA/QC of
sample handling procedures. One trip blank is included in each cooler containing

samples for VOC analysis.
4.5.1.2 Field Duplicate

A field duplicate is a blind duplicate sample taken in the field and sent to the laboratory
for analysis. The results will provide some indication of the homogeneity of the sample’s
medium and the precision of the laboratory and its equipment. A minimum of one field

duplicate will be collected for each ten or fewer organic samples of groundwater.
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4.5.1.3 MS/MSD

A MS/MSD is a separate sample or additional sample volume (the samples will be split at
the laboratory to provide the MS duplicate) collected in the field and sent to the
laboratory for analysis. The results provide information about the effect of sample matrix
on the digestion and measurement methodology. MS/MSDs will be collected for each 20
or fewer organic groundwater samples. MS/MSDs will not be obtained at the same

locations as duplicates.

4.6 MANAGEMENT OF RESIDUAL REMEDIATION-DERIVED

MATERIALS

Remediation-derived materials will be generated during multiple phases of the remedial
activities including: equipment decontamination, storm water collection (if necessary),
soil boring, soil sampling, and residuals from the SVE system (i.e., spent activated

carbon). The management of such materials is discussed in Sections 4.4.2 and 4.4.3.

4.6.1 Equipment Decontamination

A decontamination area for remediation equipment will be established at the site. The
area will be constructed in a manner that will allow the collection of all decontamination
materials. A high-pressure power washer supplied with potable water will be used for
decontamination of soil boring/sampling equipment. Prior to entering the site, all
appropriate parts of excavation and drilling equipment will be thoroughly washed with a
standard commercial soap and clean water to remove soil, oil, and grease. Before
initiating excavation and drilling activities and between each drilling location, the
appropriate parts of the equipment (including: the backhoe bucket and tracks; split
spoons, augers, drill bits, drill rods, core barrels, casings, and any associated tools that

enter boreholes) will be high-pressure washed at the decontamination station.
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Sampling equipment such as split spoons, bailers, and scoops that will be reused during
sampling will be decontaminated between each sampling location or interval (if
applicable). This decontamination protocol consists of scrubbing the equipment with an

Alconox or comparable solution and tap water wash followed by a distilled water rinse.

Residual soils removed during the equipment decontamination process will be managed
with remediation-derived soils as described in Section 4.4.2. Decontamination water and
storm water that may accumulate in the excavation will be managed as outlined in

Section 4.4.3.
4.6.2 Management of Residual Remediation-Derived Soils

Soil cuttings brought to the surface during drilling activities will be containerized and
staged onsite. All containers will be labeled as to their contents and date of origin,

pending management offsite.
4.6.3 Management of Residual Remediation-Derived Liquids

Decontamination water and storm water generated during remedial activities will be
containerized and staged onsite. All containers will be labeled as to their contents and

date of origin, pending management offsite.
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5.0 SITE RESTORATION

Site restoration as it relates to the excavation of Area 5 will be implemented immediately
- upon completion of excavation and removal activities. The excavation will be filled with
soils that exist onsite that were generated during the excavation of the Bill Kay Chevrolet
- retention basin. These soils will contain greater than 50% silt and clay and will be
compacted utilizing site excavation equipment. Any subsequent settling of the
- excavation in the future will be addressed on an as needed basis to prevent increased

infiltration of precipitation into the area.
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6.0 TIMELINE

Excavation activities related to the Area 5 removal will be initiated within 60 days of the
approval of this RAP by the USEPA. Two weeks after approval of this RAP by the
USEPA, a construction and operation permit and air permit for the dual phase extraction
system installation will be submitted to [EPA for approval. Unless there are permitting
issues with IEPA that cause a delay, the dual phase extraction system installation will be
initiated within 30 days of the completion of the Area 5 backfilling. It is currently
anticipated that the SVE system installation in the mass waste sand and gravel will
operate approximately 18 to 24 months before going asymptotic on its mass removal rate.
After contaminant recovery through vapor recovery in the mass waste sand and gravel is
no longer successful, vapor monitoring of the unit will be initiated on a semi-annual
basis. The results of this vapor monitoring will dictate the schedule of pulse operation of

the SVE system in the future.

The soil sampling associated with the historic drainageways at the site will begin within
30 days of approval of this work plan by USEPA. The mechanical vapor degreaser will
be removed from the Lockformer facility within six-months of the approval of this work

plan.
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7.0 PROJECT MANAGEMENT

The purpose of the project management section is to describe the project organization and
responsibilities of essential individuals for conduct of the Interim RAP. Key individuals

and their responsibilities are as follows:

Project Manager

Mr. Ronald B. St. John will serve as the Interim Remedial Action Project Manager. In
his role as Project Manager, Mr. St. John will be responsible for coordination of all
project activities. He will be responsible for implementing the project plans, as well as
scheduling, cost control, and integration of the various technical disciplines required

during this project.

Project Quality Control Officer/Coordinator

Mr. William Elwell will serve as the Interim Remedial Action Project Quality Control
Officer. Mr. Elwell will provide general oversight and guidance to the field manager. He
will review all major technical evaluations and reports. He will coordinate all of the field
activities, communication with field personnel, and will serve as the Project Health and
Safety Officer.

Field Manager

Mr. Darren Lamsma will serve as the Interim Remedial Action Field Manager.

Mr. Lamsma will be responsible for conducting the Interim Remedial Action field tasks,

supervising subcontractors, and serving as the Site Safety Officer for the project.
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Figure 13. Sampling locations to assess historic drainageways in the vicinity
of the Lockformer Site.
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TABLE 1
Estimated Concentrations of TCE at Depth within Each Area

-~

The Lockformer Company / Lisle, Jllinois

Depth | CONCENTRATION OF TCE (mglkg)
() Areatl | Area2 | Area3 | Aread4 | Area5 | Area8 | Area7 | Area8 | Areas | Area10
0-10 0.032 0.01]  0.027 58 228 5.8 156 9.4 13 106
11-20 86.7| 0025  0.025 89 1420 51.2 206 46.9 426 24
21-30 0.007]  0.003]  0.003 0.04 18.7] _ 0005|  0.004f  0.005|  0.003 0.4
Page 1 of 1

15-65263ta059.xls \ 8/17/2001 \ HMM\BRS

CLAYTON GROUP SERVICES, INC.
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TABLE 2
Estimated Mass of TCE at Depth within Each Area

oo YOO

The Lockformer Company / Lisle, lilinois

Depth MASS OF TCE (Ibs)
(ft) Area 1 Area 2 Area3 Area 4 "| Areas Area 8 Area7 Area 8 Area9 | Area10 TOTAL | PERCENT
0-10 0 0 0 28 202 2 67 3 10 3 315 17
11-20 59 0 0 43 1261 . 19 89 14 32 1 1517 82
21-30 0 0 0 0 17 0 0 0 0 0 17 1
Totals 59 0 0 71 1480 21 156 17 42 4 1849
Percent 3 0 0 4 80 1 8 1 2 0 100
15-65263ta060.xis \ 8/17/2001 \ HMM\BRS Page 1 of 1 CLAYTON GROUP SERVICES, INC.




ATTACHMENT A

HEALTH AND SAFETY PLAN

Remioval Action Work Plan
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1.0 GENERAL INFORMATION AND SCOPE OF WORK

The Lockformer Company (Lockformer) retained Clayton Group Services, Inc. (Clayton)
to conduct site investigation activities at the Lockformer facility located at 711 Ogden

Avenue in Lisle, Illinois. Figure 1 shows the location of the subject property.

This Health and Safety Plan (HASP) describes the general procedures that are to be
implemented to protect Clayton and its subcontractors involved with field investigation

activities to be conducted at the Lockformer property.
1.1 PROJECT DESCRIPTION

The proposed principal field activities to be conducted include:

¢ Drilling soil borings

e Collecting soil sampies from borings

¢ Installing groundwater monitoring wells
* Developing wells

e Measuring groundwater elevations

¢ Collecting groundwater samples

e Performing slug tests

e Surveying
1.2 SITE LOCATION, HISTORY, AND CURRENT CONDITIONS
The Lockformer property is located at 711 Ogden Avenue, within the city limits of Lisle,

in DuPage County, Illinois. The property is located within the southeast %4 quarter of the

Health and Safety Plan
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southeast ¥4 quarter of the southwest V4 quarter of Section 2, Township 38 North, Range

10 East, in Lisle, Illinois.

The eastern portion of the property is developed with a partial two-story office /
manufacturing building. The subject building is a rectangular-shaped structure utilized
for the manufacture of sheet metal processing equipment and roll forming machines. The
subject building contains approximately 88,000 square feet of area and is constructed of
masonry and metal truss atop a concrete slab foundation. A partial basement is located
under the office portion of the building. A grassy landscaped area is located at the
northernmost portion of the property, adjacent to Ogden Avenue. Asphalt parking lots
are located at the north and west ends of the building, and an asphalt drive and truck dock
is at the northeast portion of the property. A grassy area is at the rear of the building. A
water reservoir for back-up sprinkler purposes and an onsite water well used in the
manufacturing process are located at the northeast corner of the building. The west
portion contains approximately 11.3 acres of undeveloped land and is located

immediately west of the parking areas.

The site and surrounding area were developed in approximately 1940; however, based on
available information the onsite building was built between 1965 and 1968. Soil was
excavated during the reconstruction of Ogden Avenue and used as fill material on the

subject property. The excavation and fill activities took place in the 1960s.

According to available information, the subject property was originally owned and
developed by Lambertsons Sheet Metal Machinery. Beginning in 1979, Fronimac owned
the property for a span of two years, before it was purchased in approximately 1982 by
MetCoil Systems Corporation (MetCoil). The Lockformer Company is a subsidiary of
MetCoil.

Health and Safety Plan
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1.3 PROJECT SAFETY REQUIREMENTS

1.3.1 Personnel

Clayton personnel responsible for the health and safety of Clayton employees on this

project include:

e Office Health and Safety Officer (OHSO): Russell J. Chadwick
e Site Health and Safety Officer (SHSO): Darren W. Lamsma
e Alternate: To Be Determined

¢ Project Manager: Ron St. John

The following individuals located onsite will have the authority and responsibility to

change levels of protection and, when necessary, shut down the operation:
. Site Health and Safety Officer

PERSONNEL ROLES

Office Health and Safety Officer:
The Office Health and Safety Officer (OHSO) has overall responsibility for establishing

appropriate health and safety procedures. The OHSO is responsible for documenting that
employees have received proper health and safety training and have participated in a

medical surveillance program.

Site Health and Safety Officer:

The Site Health and Safety Officer (SHSO) is responsible for documenting that the
designated procedures and health and safety protocol are implemented in the field. The
SHSO may be required to perform various types of area or personnel monitoring for

purposes of verifying worker exposure and proper selection of personal protective

Health and Safety Plan
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equipment. The SHSO should be consulted before any changes in the recommended

procedures or levels of protective clothing are made.

Project Manager:
The Project Manager (PM) has the primary responsibility for the fulfillment of the terms

of the contract. He must oversee operations and ensure that all legal and safety
requirements are met. It is his duty to keep the project on schedule and within budget,
and to communicate with the client regarding the progress toward the specified project

goals.
132  OSHA-Required Training and Medical Surveillance

Clayton employees and subcontractors who will be on the site will have received a
minimum of 40 hours of hazardous waste site investigation health and safety training,-and
annual 8-hour Refresher Courses, as required in 29 CFR 1910.120, and be a participant in

a medical surveillance pfogram.
1.3.3 First Aid

The ClaytonrSHSO will be immediately advised of any situation requiring more than
minor first aid. A first aid kit that meets the requirements of 29 CFR 1926.50 is
maintained in each of the Clayton vehicles, and supplies will be replenished by the SHSO
as needed. Personnel aware of accidents or injuries will take immediate action to ensure
that appropriate first aid is administered and report the incident to the SHSO. The SHSO
is trained in first aid/CPR.

Heaith and Safety Plan
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1.4 GENERAL GUIDELINES

The following personal hygiene and work conduct guidelines are intended to prevent
injuries and adverse health effects. These practices establish general precautionary
measures for reducing the risks associated with potentially hazardous work at site

operations.

o Eating, drinking, chewing gum or tobacco, taking medications, and smoking are
prohibited onsite during field activities.

e Avoid direct contact with potentially contaminated substances; to the extent possible
do not walk through puddles, pools, drill cuttings, or mud; avoid kneeling, leaning, or
sitting on the drums or working equipment. Do not place monitoring or sampling
equipment on potentially contaminated surfaces.

e Be alert to potentially changing exposure conditions, including changes in wind
direction, perceptible odors, unusual appearances of soil or groundwater, etc.

e Be alert to fatigue, heat or cold stress, and other environmental factors influencing the
normal caution and efficiency of personnel.

o Onsite personnel will establish prearranged hand signals or other means of emergency
communication when wearing respiratory equipment (equipment seriously impairs
speech communications).

e Always use an appropriate level of personal protective gear. Lesser levels can result
in unnecessary exposure; excessive levels of safety equipment can impair efficiency
and increase the potential for accidents to occur.

1.5  SITE SAFETY MEETING

Site safety orientation/training meetings (briefings) will be convened (1) before the field
team begins work at the site; (2) when there are modifications to the HASP that are
applicable to the field personnel; and (3) when additional personnel or subcontractors
begin work. Meetings will be attended by personnel involved in carrying out the project
and will be presided over by the SHSO or his/her designee.

Health and Safety Plan
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The meeting agenda will include the following minimum activities:

¢ Review the HASP with the attendees.
¢ Distribute any HASP modifications.

¢ Collect the attendees’ signatures acknowledging receipt and understanding of the site
and HASP and their agreement to comply with the plan (Tailgate Meeting Minutes
Form, Attachment A).

Health and Safety Plan
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2.0 HAZARD EVALUATION

Available data for the site indicate that potential chemical hazards may be present in
various environmental media onsite. The following summarizes the potential chemical

and physical hazards associated with each of the planned field activities:

Field Activity Potential Hazard

Soil Boring and Soil Sampling Direct contact with contaminants in soil; heat/cold stress; heavy
machinery noise; trips, slips, and falls; inhalation or ignition of
escaping vapors or gases; inhalation of windblown dust; contact
of drill rig with underground lines and of drill rig mast with
overhead electrical lines.

Drilling, Installing, and Developing | Direct contact with contaminants in soil, groundwater; heat/cold
Monitoring Wells stress; heavy machinery noise; trips, slips, and falls; inhalation or
ignition of escaping vapors or gases; inhalation of windblown
dust; contact of drill rig with underground lines and of drill rig
mast with overhead electrical lines.

Water Level Determination, Slug Direct contact with contaminants in groundwater; heat/cold stress;

Testing, and Groundwater trips, slips, and falls; inhalation or ignition of escaping vapors or
Sampling gases in wells.
Surveying Trips, slips, and falls; inhalation of windblown dust.

2.1  SIGNS AND SYMPTOMS OF ACUTE EXPOSURE

The majority of tasks slated for this project, at this time, involve sampling soil and,
potentially, groundwater. These tasks could involve possible exposure to substances that
may be hazardous to the health of site personnel. The risk of exposure via inhalation and

skin contact is likely greater than ingestion. None of the suspected contaminants onsite

Health and Safety Plan
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are expected to volatilize in quantities great enough to permit dermal absorption of the
gas.
The signs and symptoms that may occur (function of concentration) as a result of

exposure to some potentially hazardous constituents at the site are listed below:

o Trichloroethene: Symptoms of exposure include irritation of eyes and skin, headache,
vertigo, visual disturbance, fatigue, giddiness, tremors, somnolence, nausea, vomiting,
dermatitis, cardiac arrhythmias, paresthesia, and liver injury. The target organs
include the eyes, skin, respiratory system, heart, liver, and central nervous system.

o Tetrachloroethene: Symptoms of exposure include irritation of eyes, nose, and throat,
nausea, flush face and neck, vertigo, dizziness, incoordination, headaches,
somnolence, skin erythema, and liver damage. The target organs include the eyes,
skin, respiratory system, liver, kidneys, and central nervous system.

e 1,2-Dichloroethene: Symptoms of exposure include irritation of eyes and respiratory
system, and central nervous system depression. The target organs include eyes,
respiratory system, and central nervous system.

e  Vinyl Chloride: Symptoms of exposure include weakness, abdominal pain,
gastrointestinal bleeding, enlarged liver, pallor or cyanosis of extremities, liquid, and
frostbite. The target organs are the liver, central nervous system, blood, respuatory
system, and lymphatic system.

e 1,1,1-Trichlorethane: Symptoms of exposure include irritation of eyes and skin,
headache, lassitude, central nervous system depression, poor equilibrium, dermatitis,
cardiac arrhythmias, and liver damage. The target organs are the eyes, skin, central
nervous system, cardiovascular system, and the liver.

e 1,1,2-Trichloroethane: Symptoms of exposure include irritation of eyes and nose,
central nervous system depression, liver and kidney damage, and dermatitis. The
target organs are the eyes, respiratory system, central nervous system, liver and
kidneys.

The above information is from the NIOSH Pocket Guide to Chemical Hazards, U.S.
Department of Health and Human Services, June 1997.

Health and Safety Plan
Lockformer / Lisle, Nlinois
15-65263ha001 .doc \ 1/16/01 \ DWL\RBS 2-2



2.2 COLD STRESS

When temperatures are expected to be in the 40s or lower, especially during high winds,
cold stress will be considered. Cold stress presents several different syndromes: mild

hypothermia and profound hypothermia, frostbite, and chilblains.

The signs and symptoms of hypothermia include shivering, poor coordination, slowed
pace, irritability, slurred speech, fatigue, and poor judgement. More severe hypothermia

can result in stupor, collapse, and eventually death.

The signs and symptoms of frostbite include stiffness and numbness in body parts (i.e.,

nose, ears, toes, fingers, etc.), and a noticeable grayish or whitish skin color.

Workers will be encouraged to wear layers of protective, insulated clothing; keep hands,
head, and feet covered and warm; keep clothes dry; eat high energy foods; and drink

plenty of water.

Warm shelter will be provided out of the wind for rest periods. Crews will be encouraged
to get warm and dry during lunch periods. Warm liquids with caloric value will be
provided, and ample water is essential. Dehydration is a factor in hypothermia and

frostbite, and will be avoided.

Table 1 describes the recommended breaks for a four-hour work period during periods of

cold weather.

The medical emergency response procedures for victims who may have developed cold

stress are outlined in Section 5.0.

Health and Safety Plan
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2.3 HEAT STRESS

When activities may require the use of coveralls and/or respirators, certain precautions
will be required to reduce the likelihood of heat fatigue, heat exhaustion, and heat stroke.
Heat stroke, in particular, is a life-threatening condition. All employees will be alert to
the symptoms of heat exhaustion, which include extreme fatigue, cramps, dizziness,

headache, nausea, profuse sweating, and pale clammy skin.

Heat stroke or the stage immediately preceding it includes bright red skin, or a bluish face
or conjunctiva, tremors leading to convulsions, delirium, struggling, bright red chest area,

hot skin, headache, and vertigo. Collapse, unconsciousness, coma, and death may follow.

Workers will be encouraged to drink liquids from the time they wake up and frequently
during the workday. Table 2 describes the recommended minimum breaks for work

performed in protective clothing during hot weather.

The medical emergency response procedures for a victim who may have developed heat

stress are described in Section 5.0.
24 HEAVY MACHINERY

Heavy machinery will be onsite during drilling activities, and particular care will be
maintained to avoid accidents. The hazard is increased if personal protective gear that
reduces mobility is required. Many opportunities for accidents exist while working near

drilling rigs. In general, workers will be aware of the danger of:
e Falling or swinging objects suspended from winches or cables.
e Drilling hardware breaking and flying free, especially while the rig is operating near

its limit.

Health and Safety Plan
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o Contacting overhead electrical lines with the drill rig mast.
e Exploding hoses.

 Entangling personal protective equipment with moving machinery (i.e., spinning
augers, etc.).

o Slips, trips, and falls on drilling equipment (e.g., augers, etc.).

Each drilling rig and drilling method presents different specific hazards. Drilling rig and
drilling method specific hazards will be discussed in the site safety meeting prior to

initiating work and/or if a new method or drilling rig will be used at the site.

The onsite drilling supervisor is responsible for ensuring that the drill rig and the drilling
site are ready for safe work conditions. He/she is responsible for ensuring that safe

working procedures are followed.

The area utility locator will be contacted prior to drilling to determine the location of all
suspected utility lines onsite. The use of a drill rig in the vicinity of electrical power
lines, either overhead or buried, requires that special precautionary measures be taken by

all involved in site work operations.

2.5 NOISE

Excessive noise is typically encountered while working with heavy machinery such as
drilling rigs. The effects of working in the vicinity of noise include:
¢ Workers being startled, annoyed, or distracted.

e Physical damage to the ear, pain, and temporary and/or permanent hearing loss.

Health and Safety Plan
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o Communication interference that may increase potential hazards due to the inability to
warn of danger and the proper safety precautions to be taken.

Hearing protection will be rf:quired for drillers/personnel positioned near drll rigs or
when in the immediate vicinity of these types of heavy equipment. Hearing protection
will be available onsite (Section 4.4). The effect of occupational exposure to noise is
monitored by Clayton or the subcontractor medical surveillance program. Since voice
communication may be affected during excessive noise, hand signals may be used in

conjunction with voice communication. Hand signals are discussed in Section 4.1.

Health and Safety Plan
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3.0 SITE MONITORING AND ACTION LEVELS

Air monitoring will be performed in order to ensure that appropriate engineering controls
and personal protective equipment are adequate for the tasks being performed. During
activities in which atmospheric monitoring is required, a photoionization detector (PID)
with a 10.2 electron-volt (¢V) lamp will be used. Most potentially hazardous volatile
organic compounds are readily detectable with a PID instrument. The PID will be

calibrated at the beginning of each day.
3.1 MONITORING FREQUENCY

The following chart summarizes the initial frequency of air monitoring with the PID for

each of the principal field activities.

Field Activities Initial Location and Frequency of Monitoring

Soil boring and soil sampling Check borehole and breathing zone periodically during
drilling/augering for escaping vapors. Monitor during the handling
of the sample.

Drilling, installing, and Check borehole and breathing zone periodically during drilling for

developing groundwater escaping vapors.

monitoring wells

Water level determination, slug Check well and breathing zone initially after opening well.

testing and groundwater sampling

Air monitoring may be decreased or increased in frequency depending on the conditions

identified during field activities.

Health and Safety Plan
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3.2 ACTION LEVELS

Unless otherwise stated, the following PID action levels are for the breathing zone.

PID Reading (in ppm) Personal Protection Level
Non-intrusive activity Level D
Background < PID<5 Level D
5 <PID <50 Level C organic vapor cartridges
50 <PID Evacuate work area, allow to vent for 10 minutes,
and then monitor again. If still above action level,
evacuate area and contact SHSO.

gtzﬁ::m levels were obtained from the NIOSH Pocket Guide to Chemical Hazards,

U.S. Departinent of Health and Human Services, June 1997.

Ppm = parts per million
Readings taken in the breathing zone will be documented in a field logbook. Respirators
will be donned if Level C action levels are exceeded, and they may be removed once
Level C action levels are no longer exceeded. If the action levels for evacuation of the
work area are exceeded, work will be suspended in the immediate vicinity of the borehole
for 10 minutes in order to allow the excavation to vent. After the 10-minute venting
period, air in the breathing zone will be monitored by a Clayton field supervisor wearing
a respirator and approaching the hole from the upwind direction. If the PID indicates that
organic vapor concentrations are less than the action levels, work will continue;
otherwise, the hole will be allowed to continue to vent for 10 additional minutes and the

process will be repeated. If air monitoring results in the breathing zone continue to

exceed action limits, the work area will be evacuated.
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4.0 ONSITE CONTROL

4.1 SITE COMMUNICATION

When voice communication is not possible, field investigators may utilize the following
signals:

¢ Waving hand toward the body in a “come here” gesture - COME HERE.

¢ Pushing one or both hands away from the body in a “back up” gesture - BACK UP.

e Extending both arms, hands open, palms forward, and stopping them abruptly,
directly in front of the torso at shoulder level - STOP RIGHT WHERE YOU ARE.

e Throwing the right clenched fist with extended right thumb abruptly over the night
shoulder in a “let’s get out of here” gesture — LET’S GET OUT OF HERE!

e Thumbs up - YES/EVERYTHING’S OKAY.
e Thumbs down - NO/THIS DOESN’T LOOK GOOD.
e Hands grasping throat — I’'M CHOKING/OUT OF AIR.

e Hands of top of head - INEED ASSISTANCE.
42 SAFETY ZONES AND ACCESS CONTROL

Control boundaries for site work will be established and will consist of the Exclusion
Zone, the Decontamination Zone, and the Clean Zone. The following is a description of

each control zone:

o The Exclusion Zone will be the area within 10 feet around an onsite monitoring well,
borehole, or sampling point.
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e The Decontamination Zone (contamination reduction where decontamination takes
place) will be the area from the perimeter of the Exclusion Zone to a 15- to 20-foot
radius.

» The Clean Zone (support area where workers should not be exposed to hazardous
conditions) will be the area beyond the Decontamination Zone.

Movement of equipment and personnel among these zones should be minimized to

prevent cross-contamination from contaminated areas to clean zones.

Site personnel will be briefed by the SHSO as to the location of work areas and Exclusion
Zones, decontamination area, telephone(s), eye wash, fire extinguisher(s), prevailing wind

direction, utility lines (if not marked onsite), and first aid kit(s).

Potable water for health and safety procedures and decontamination procedures will be
brought to the site as needed by site personnel and will be available in the

Decontamination Zone and in the Clean Zone.

4.3  PERSONAL PROTECTIVE EQUIPMENT

All site investigatory activities will begin and will likely be completed using Level D
personal protection equipment (PPE). The PPE will be upgraded to Level C if breathing
zone atmosphere exceeds Leve] C action levels. In instances of continued windblown
dust, Level C 1 HEPA filters shall be used. The specific PPE required for Level C and D
is outlined in Table 2. Hearing protection will be available and is recommended to be

used during drilling operations.

Where air purifying respirators are deemed necessary, organic vapor cartridges
appropriate for use with the substances and concentrations anticipated will be worn
(Level C). The make of the respirator and cartridge varies for each person depending on
the resuits of individual fit-tests. Cartridges will be replaced at the start of each work day
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and if or when breakthrough occurs. Changes to the levels of protection will not be made

without the knowledge and approval of the SHSO.

A respiratory protection plan is in effect at Clayton. Clayton field personnel have been
properly trained in care and maintenance of respirators. Clayton field personnel have
been properly fitted and fit-tested according to OSHA regulations. Clayton personnel
have been medically evaluated and cleared for respiratory protectioh use by a licensed

physician.
4.4 ADDITIONAL EMERGENCY AND SAFETY EQUIPMENT

Whenever work is conducted, the following equipment will be available at the job site

(e.g., Clayton field vehicle, or at a designated location in the Clean Zone):

Ear plugs, disposable

An ABC fire extinguisher (inspected annually)
First aid kit that meets the requirements of 1926.50
Traffic cones, and/or caution tape

In addition, Material Safety Data Sheets (MSDS) or Chemical Hazards Response
Information System (CHRIS) Sheets will be available at the site for substances that pose a
reasonable health and safety risk to site personnel as listed in Section 2.1. MSDS and
CHRIS Sheets are included as Attachment B.

45 DECONTAMINATION

All work will be performed in Level D personal protection, and no personal
decontamination area will be set up. Should conditions change at the site causing an
upgraded level of protection, an area will be specified and all workers informed of the

necessary procedures.
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All nondisposable sampling equipment that comes into contact with site soils, sediments,
and surface water will either be steam cleaned or washed with a detergent solution and

rinsed with distilled water.

While in Level D, all disposable protective clothing will be disposed of as general refuse.
Decontamination of equipment will take place on designated areas onsite. If an upgrade
to Level C occurs, all nondisposable protective equipment will be cleaned in a specified
contaminant reduction zone prior to leaving the site. The protective equipment will be
cleaned with a detergent wash and rinsed with distilled water. Rinsate water will be

managed and remain onsite.

Health and Safety Plan
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5.0 CONTINGENCY AND EMERGENCY PROCEDURES

The nearest telephone will be a Clayton mobile phone. Subcontractors may also have a

mobile phone.

The following contingency plans have been developed to deal with major incidents that
might occur during field activities. Clayton employees and subcontractors will
familiarize themselves with the location of the nearest permanent phone and the
designated medical facility. The location of Advocate Good Samaritan Hospital is shown
on Figure 2, together with the shortest route from the site to the hospital. The route is as

follows:

1. Go east on Ogden Avenue to Main Street.

2.  Take Main Street (becomes Highland Ave.) north to Advocate Good Samarttan
Hospital.

A copy of the “List of Emergency Telephone Numbers” (Section 5.6) will be carried
along with Clayton’s and the subcontractors’ (if available) mobile phones. Contingency
response plans will be reviewed with onsite personnel weekly to promote timely
implementatfon of the contingency plan should one of the events described in the

following section occur.
5.1 MEDICAL EMERGENCY RESPONSE PLAN

Should any person visiting or working at the site be injured or become ill, notify the

SHSO and initiate the following emergency response plan:

Note: The anticipated nature of chemical contamination on this project does not present
an immediate threat to human health. Other than removal of outer garments and

Heaith and Safety Plan
Lockformer / Lisle, Illinois
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gross contamination, immediate emergency treatment of injuries will take
precedence over rigorous personal decontamination.

1. If able, the injured person will proceed to the nearest available source of first aid. If
necessary, wash the injured area with soap and water.

2. If the injury involves foreign material in the eyes, immediately flush the eyes with
emergency eye wash solution, and rinse with copious amounts of water at the
nearest emergency eye wash station. Obtain or administer first aid as required. If
further medical treatment is required, seek medical assistance as discussed below.

3. If the victim is unable to walk, but is conscious, and there is no evidence of spinal
injury, escort or transport the injured person to the nearest first aid facility. If the
victim cannot be moved without causing further injury, such as in the case of a
severe compound fracture, take necessary emergency steps to control bleeding and
immediately call for medical assistance as discussed below.

o Ifthe victim is unconscious or unable to move, Do Not Move the Injured
Person Unless Absolutely Necessary to Save His or Her Life, until the nature
of the injury has been determined.

« Ifthere is any evidence of spinal injury, do not move the victim. Administer
CPR if the victim is not breathing, control severe bleeding, and immediately
contact the Advocate Good Samaritan Hospital Emergency Room at
630.275.5900 and advise them of the situation. Otherwise, seek medical
assistance as discussed below.

4. If the injury to the worker is related to the physical hazards previously identified in
Section 2.0, appropriate first-aid procedures will be instituted as follows:

e Hypothermia - If a worker suffers from hypothermia, medical attention will be
sought immediately. The employee will be moved out of the cold, and warm
clothing or blankets will be provided. Warmmg will take place slowly; no food
or beverage will be administered.

o Frostbite - Any worker suffering from frostbite will be moved to a warm area
immediately. Frostbitten areas of the body will be placed in warm (100 to
105 degrees) water, NOT hot water. Areas of concern will be handled gently
and will not be rubbed or massaged. If toes or fingers are affected, gauze will
be placed between them after warming them. The injured parts will be loosely
bandaged. If the part has been thawed and refrozen, it will be re-warmed at
room temperature. If necessary, medical assistance will be sought.

Health and Safety Plan
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e  Heat Stroke - If a worker suffers a heat stroke, medical attention will be sought
immediately. The victim will be moved out of the heat and into a cooler area.
The victim will be cooled as quickly as possible by immersing him or her in a
cool bath, or wrapping wet sheets around the body. While waiting for an
ambulance to arrive, the victim will be watched for symptoms of shock.
Nothing will be given orally.

»  Heat Exhaustion - If any worker suffers from heat exhaustion, he or she will be
moved out of the heat and into a cooler place. The victim will lie down with his
or her feet up. Clothing will be removed or loosened; cold packs, wet towels,
or sheets will be used to cool the skin. One-half glass of water will be
administered every 15 minutes if the victim is fully conscious and can tolerate
it. During all of these procedures, the victim will be observed for symptoms of
shock. If the victim has not recovered within a half hour, or if the victim’s
condition worsens, medical attention will be sought.

5.  If further medical treatment is required and

(a) The injury is not severe, contact Advocate Good Samaritan Hospital and
take the injured party to the hospital by private automobile.

(b) The injury is severe, immediately call EMS (911). In the interim, call the
Advocate Good Samaritan Hospital Emergency Room (630.275.5900) and
advise them of the situation.

6. The SHSO will accompany the injured person to the hospital to ensure prompt and

proper medical attention. After proper medical treatment has been obtained, the
SHSO will notify the OHSO and prepare a written report.

5.2 FIRE AND EXPLOSIONS

In the event of a fire or explosion the SHSO will take the following steps:

1. If the situation is readily controllable, take immediate action to do so.

2. If the situation is uncontrollable, clear personnel working in the immediate area
and notify the local Fire Department (911).

3. Notify the OHSO.

Health and Safety Plan
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Clayton personnel will remain at the scene of the fire until the local fire department
arrives. Once professional fire fighting personnel have arrived, Clayton personnel wiil
remain at the disposal of the fire chief. The SHSO will function as liaison between

response personnel in the incident.
53 CHEMICAL EXPOSURE FIRST AID

The following procedures will be followed in case of chemical exposure during field

activities:

] Eye contact: Flush with clean water for 15 minutes or more. Try to flush under
the lids. Get medical attention immediately.

o Inhalation: Get person to fresh air. Monitor for signs of exposure. Watch for
signs of respiratory difficulty. Call EMS. Perform emergency rescue breathing, if
appropriate, until relieved by an emergency unit.

° Skin contact: Flush area with clean water for at least 15 minutes. If burns are
evident, get immediate medical attention. Do not use soap on affected area.
BEWARE: Signs and symptoms may develop later due to dermal exposure.

. Ingestion: 1f contaminated materials are ingested, vomiting will not be induced.
Medical attention will be sought immediately.

If anyone has been overexposed or has shown or is showing signs of exposure, he/she will

be examined by a physician, according to OSHA’s 1910.120 (f).

Health and Safety Plan
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54 UNFORESEEN CIRCUMSTANCES

The Health and Safety procedures specified in this plan are based on available data that
suggest minimal potential for worker exposure to significant levels of hazardous
substances. If substantially higher levels of contamination are encountered in the soil or
groundwater, and/or if situations arise that are obviously beyond the scope of the
monitoring, respiratory protection, and decontamination procedures specified, work
activities will be modified or, if necessary, halted pending discussion with the OHSO and

implementation of appropriate protective measures.

5.5 LIST OF EMERGENCY TELEPHONE NUMBERS
Medical Services (EMS) 911

Police/ Fire Department 911 -- Emergency
Advocate Good Samaritan Hospital 630.275.5900
3815 Highland Avenue .

Downers Grove, Illinois

Poison Control Center 800.942.5969
National Response Center 800.424.8802
Clayton Gr6;1p Services, Inc. 630.795.3200

(Mr. Ron St. John or Mr. Russell J. Chadwick)

Lockformer 630.964.8000
Mr. Rian Scheel

Health and Safety Plan
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6.0 CONFINED SPACE ENTRY

Site personnel will not be entering any confined spaces during field activities; therefore,

confined space entry procedures are not required.

Health and Safety Plan
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7.0 SPILL CONTAINMENT PROGRAM

Spills requiring a written spill containment program are not anticipated for the proposed
activities. Groundwater generated during development or purging of monitoring wells
will be collected and staged in a secure area onsite in 55-gallon drums. All drums will be
labeled as to their contents and date of origin. Upon receipt of analytical data, the water
will be characterized, if necessary. The drummed waters will then be appropriately
managed offsite. In the event the water does not require offsite disposal, it will be spread

on the site.

Health and Safety Plan
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TABLE 1
Properties of Potentially Hazardous Substances of Concern*
Chemical IDLH REL PEL, Skin Eye Respiratory | Flash LEL UEL | Vapor Ionization
(ppm) (ppm) (ppm) | Irritant | Imitant | Irritant Point (%) (%) Pressure | Potential
(P (mmHg) | (eV)
Benzene 3,000 0.1 1 Yes yes yes 12 1.3 7.9 75 9.24
Toluene 2,000 100 100 Yes no no 40 1.2 7.1 20 8.82
Xylenes 1,000 100 100 Yes yes yes 63-81 1.0-1.1 7.0 7-9 8.44-8.56
lowest
Tetrachloroethene 500 feasible 25 Yes yes yes none none none 14 9.32
Trichloroethene 1,000 25 50 Yes yes yes 90 8 10.5 58 9.45
1,2-dichloroethene 4,000 200 200 Yes yes yes 36 56 12.8 180-264 9.65
cis-1,2-dichloroethene
trans-1,2-dichloroethene
Vinyl chloride carcinogen | lowest 1 Yes yes yes none 3.6 33 >1 atm 9.99
feasible

* NIOSH Occupational Health Guidelines for Chemical Hazards, U.S. Department of Health and Human Services, January 1991,

NOTES: 1.IDLH = Quantity that is rapidly fatal or likely to promote life-threatening disease.
2.REL = NIOSH's Recommended Exposure Limit
3.PEL = OSHA's Permissible Exposure Limit
Health and Safety Plan

The Lockformer Company / Lisle, 1llinois
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TABLE 2

Recommended Minimum Breaks for Work
Performed in Protective Clothing during Hot Weather

Temp. (°F) Work Rest Comments

70 to 75 3 hours 5 mins Review heat stress in a safety meeting. Schedule a
beverage break every 2 hours at a minimum.

75 to 80 3 hours 15 mins Seated rest. Drink at least 8 ounces at each break.
Monitor daily body weight changes. Have at least 10
instant ice packs or bags of ice available.

80 to 85 2 hours 10 mins As above, but rest area to be shaded. Take pulse
before work, at beginning of lunch break, and at end
of day.

85t090 90 mins 10 mins As above, and try to provide a shaded work area.
More frequent breaks may be required.

above 90°F 90 mins 10 mins As above. Try to reschedule work to avoid mid-day
heat.

*  1991-1992 Threshold Limit Values for Chemical Substances and Physical Agents and Biological Exposure Indices,
ACGHH, 1991.

15-97010ta003.doc \ 01/16/01 \ DWL\BRS
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TABLE 3

Levels Of Personal Protective Equipment

LEVEL D

Hard hat

Safety glasses or goggles

Steel toe boots

Latex gloves (task dependent)
Work gloves (task dependent)
Neoprene gloves (task dependent)
Hearing protection

Coveralls

LEVEL C

Hard hat

Safety glasses or goggles

Steel toe boots/impermeable

Latex inner gloves

Neoprene outer gloves

Hearing protection

Coveralls

Air purifying respirator

Cartridges (organic vapor/acid gas)

15-65263ta003 \ 1/16/2001 \ DWL/BRS
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ATTACHMENT A

TAILGATE MEETING MINUTES FORM

Health and Safety Plan
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Clayton
ENVIRONMENTAL
CONSULTANTS

TAILGATE MEETING MINUTES

Project No.: Client:

Location: Month:

# of Employees:

Safety Topic #: Title:

Other items discussed/listed:

Employee Safety Suggestions:

l

Supervisor's signatﬁre / Print Name Date
EMPLOYEE NAMES:
Print Name Signature

COMPLETED FORM TO BE RETURNED TO H&S COORDINATOR

ADMIN\H&S\TGMIN.BDP(031798)



ATTACHMENT B

MSDS AND CHRIS SHEETS

Health and Safety Plan
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TRICHLOROETHANE

TCE

CAUTIONARY RESPONSE INFORMATION

4. FIRE HAZARDS

7. SHIPPING INFORMATION

4.9 Flash Polnt: 7.1 Grades of Purity: Uninhitited; inhititad:
Commeon Synonyms Watery iqud Coloriess Sweet odor Currently not svailsble Industrial infibiled; white roont cold cleaning
Asrothens 4.2 Flammable Limits in Alr: 7%-16% 7.2 Storage Tamperature: Amblent
Sinks in water, irritaling vepor is produced. umwmmm 7.3 Inert Atmosphere: No requirement
1,1,1-Trichiorosthane o Fee foam, o ‘“::‘. 1.4 Venting: Fressure-vacuum
Koo ety u-.d:nu'm" ;_:nonun;cmwy-c
w"""'w_ﬁm“m 43 Special Hazands of Combusiion - ’*ml ) e
Cad fre depavment Producta: Toxic and iritaling gases are 7.7 Barge Type: Currenily not sveilal
Nolify jocel heekh and polulion control agencies. genersied in fres.
Prolect water intakse 4.8 Behavior in Fire: Not periinent 8. HAZARD CLASSIFICATIONS
——— 47 Auto ignitien Tempersture: 832°F .1 43 CFR Category: Keep Awey From Food
Fire \ - 4.8 Electrical Hazerde: Not perinent d
POISONDUS GASES ARE PRODUCED N FIRE. " Rade: (ooL.) 2.9 mwimin, 4.2 49 CFR Class: 8.1
‘Wear goggies and sel- ‘“I . N T 8.3 49 CPFR Package Grewp: NI
Extinguish with dry chemicsl, carbon diaxide, or fosm. m,.. Flama Tempersture: Curmenty o4 % Pe Yos
Exposure | “%L FORMEDCAL AO. 4.11 Stolchometris Alr to Fusl Ratie: 9.5 £.3 NFPA Huaard Classification:
(caic.) Catey Classifisation
:M"Oﬂb - 4.12 Mame Temporature: Curently not Mrm‘mq..._ 2
ritaling (0 eyes, nose throst, sveliable Flammel {Red). . 1
Tarhand. wi couse dziness or MG bresthing. 413 Combuston okr Rade (Rasctant to “;7“___ o
. .0 (celc.
::mmmwnww a4 MIO 4 C) Aretion fer 8.8 EPA Repurtable Quaniity: 1000 pounds
Vls Ak, gve cnygen (MOCCY: Ne Susrt: 14.0% 8.7 EPA Pelitton Catagory: C
t 8.8 RCRA Wiste Number: U220
ivitating 10 siin and syes. 5. CHEMICAL REACTIVITY 8.9 EPA FWPCA List: Not isied
:Lmen:’-umwm 21 mnmmm
Flush sffacted srees with plenty of weler. comosive hydrochioric acid. $. PHYSICAL & CHEMICAL
1F IN EYES, hokd eyelde open snd fush with planty of waler, M PROPERTIES
IF SWALLOWED and viciim is CONSCIOUS, have victim drink weter Corrades shamimum, but resclion is not
:::.dl-nw:‘nh“a-m ORMA hazardous. 9.1 Physionl Stete st 18° C and 1 atww: Liquid
ALSIONS, do nolhing except viclim werm L3 Stablity Ouring Transpert: Stable 2.2 Molosuls' Weight: 133.41
. = - 4 Agenta for Ackds and 9.3 Bolfing Point st t atm: 165°F = 74°C =
Water 12ect of low concentralions on aquatc iie is unknown. Caustion: Not pertinant urX
Pollution | ey roce e we v o :"‘"“‘"""‘"""'""""‘w 8.4 Fressing Point: <I8°F = <-30°C = 234K
f P 4.8 Crivton) Tomperature: Not pertinent
Noiiy operstors of nearty waler intahes. el . ’ Not
&, WATER POLLUTION A7 Spesifia deuvity: 1.31 8t 20°C (Souid)
1 Amueils Toxlcity: [T M&mnmum 254 dy a
1. CORRECTIVE RESPONSE ACTIONS CHEMICAL DESIGNATIONS 75-150 ppmy™/pinfeivTL/sak waler
Jp dacharge 21 zéommu;m Tire pariod not specified. 8.9 Linuid Water interfacial Yenslon: (set) 43
Contain tydrocarbon 62 Waterfowt Toxdolly: Currently not dynes/cm = 0.045 Nm at 20°C
Colaction Symers: Purp 12 Pormude: CHCCh svaiistie .18 Vaper (3as) Specific Gravity: 4.8
Do ot bum 23 IMOANM Designetion: Not leted 03 Siological Qxygen Demand (BOD): 2,11 Ratle of Specific Heets of Vepor [Gask
24 nornu-.:z-:l, Cuently nol avaiistie 1.104
1.5 CAS Regletry Na.: 71-85-8 64 Food Chain Concentration Petential:
: 5.12 Latent [Heat of Vaporization: 100 Bavh =
:: NAERG Guide No.: 100 None S8 caly) = 2.4 X 10° g
8114 S A 813 Hmst of Combunton: (sa) 4700 Bt
HEAL HAZAR 2000 calig = 11
Damage io living resources: 2
3 TH DS Humen Oral haxard: 1 2.14 Heat of Decomposition: Not pertinent
31 Pe L Organic vepor-ecid gas ol Human Centact hazard: 0 9.15 Hesl of Solution: Not partinent
for smargancies; necprens or polyvinyh-sicohol-type gloves; wdﬂ,m-ﬂhﬁ Reduction of ameniiles: 0

shisid; neoprine safety shoes (or lealher safety shoes plus neoprans fookweark Neoprens or
polyvinyt aicohol suit or apron for spissh protection.

12 % L,

] INHALATION: syrrpioms rengs from ioes of equilorium and
1 loss of

can ba fatal due 1o sirpie asphywetion

combined witlh lbes of consciousnges. INGESTION: praduces effects similar in inhaistion and may
cause soms fesling of neuses. EYES: mm‘nm SN defelting aclion
my cause dirmalitis.

p L dehm&mmhdmmww“mm
0 NOT

n«urm mwhh.hnlrlmy m-‘ummm

oxygen. INGESTION: have victim drink waler and induce

waler. SKBN mmm-ﬂmwmm-ﬁmw

unv-mkmnn

3.8 TLV-STEL: Not bited,

3.8 TLV-Calling: 450 ppm

3.7 Texlolty by ingectien: Grade 1; LDw = 510 15 g (rat, MOuss, rabb, guines pig)

3.8 Toxicity by inhaistion: Currently not avaslsbis.

19 Chronis Toxicity: Currently not availshie

3.18 Vaper (Gas) iritant Characteristica: Vapors cause & sight smarting of the eyes or respirsiory
systam ¥ presant i Ngh concentrations. The effect is temporary.

111 Liquid or Solid Characterietics: Mnimum hazard. |f spilled on clothing snd allowsd 10 remain, may
cause smaring and reddening of the siin.

112 Oder Threshoid: 100 ppm

313 JOLM Value: 700 pom

3.14 OSHA PEL-TWIL: 330 ppm

3.13 OSHA PEL-STEL: Not lated

3.16 OSHA PEL-Ceiling: Not lstad.

3.17 EPA AEGL: Not leted

9.18 Heat of Polymarization: Not perinent
2.17 Heat of Fusion: Currently not aveiiabie
2.18 Uimiting Vaiue: Currently not avalable
2.19 Rald Vapor Preasuse: 4.0 peis
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1,1,2-TRICHLOROETHANE

TCM

CAUTIONARY RESPONSE INFORMATION

4. FIRE HAZARDS

7. SHIPPING INFORMATION
1.1 Grades of Purity: Technical grade: stabilzed;
3%

7.2 Storsge Yemperature: Currantly not available
1.3 Inent here: Currently not

T.4 Venting: Zurrenily not svaliebie

7.5 MO Poliution Catagory: C

7.8 Ship Typi: 3

7.7 Barge Hull Type: 3

8. HAZARD CLASSIFICATIONS
8.1 49 CFR Catagory: Not tsted
8.2 48 CFR Class: Not pergnent
8.3 40 CFR Package Group: Not Isted,
8.4 Marine Pollutant: No
5.3 NFPA Hamrd Clasalificstion:
Flammability (Red)e ... 1
ingtablity (Yollow)..._. O
5.8 EPA Reportable Quantity: 100 pounds
4.7 EPA Politien Category: B
5.8 RCRA Wiate Number: U227
5.9 EPA FWI'CA List: Not lsted

4.1 Flash Point
Cemmon Synonpms Liquid Coloriess Sweet, chioroform None,
Ethene, 1,1,2-trichioro- ke odor 42 Fiammabie Limits in Airz 8.4% - 13.3%
beta-trichiorosthans 43 Fics Exi : Srrad fres:
Vinyl trichioride Singuishing Agants: Sme’
! etor. dry chamical or COv. Large fres: waler
Selain . sprey, fog or foem
KEEP PEOPLE AWAY. AVOID CONTACT WITH LIQUID AND VAPOR. 4.4 Fire Extinguishing Agents Not to Be
Waear sl posirve g appa ond full ciothing. Used: Not pertinent
Sthut off ipreiion sources and cal fire depariment. 4.3 Special Hazards of Combustion
Evecusie arus m case of lsrgs dechergs. Products: Tosic gases including
Stay upwind snd use waler sprey 10 “KnoCk down” VapoY. hydrogen chioride snd very smal
Nosfy local heelth end poluion cortrol sgencies. smounts of phosgene and chiorine ere
Protect weler wimies. produced.
4.8 Bohavier In Fire: Forms a flarymeble
Fire Mmmmmwsm vepor-eir miviure at 108°F and higher.
Wear _."" in fes. . A7 At ignition Temperaturs: Not pariinent
impervious and " 48 Elctrical Hazards: Curently nat
Extinguish fires with welar spray, fog or ovelable
loam, carton dioxide, or dry 4.9 Buming Rade: Currently not sveiiabie
41 Flame T Currerdly
Exposure ] CAL FORMEDICAL A0 ot avelistle
VAPOR 411 Swmichometric Alr 1o Fuel Retle: 9.5
lrritaling 10 syes, nose, Bwoet, Lings and slin; mey cause defaliing dermatitis. (cakc) ot
Mwmmmmwm 412 Flame Temparature: Currerdly
¥ inhaled, snestheiic or narcolic sffect may ocour.
Move b fresh air. 41 Molar Ratio L]
¥ breathing has sioped, give sréicial respiration, Product): 5.0 (ceic.)
¥ braaithing is dificult, give oxygen. 4.94 Minknum Oxygen for
LU0 Cambustion (MOCC): Not leted
10 siin and TVITY
:Ill:! poug oyes; sovers iritant (0 gRetrointestinal . cH
swellowad, may causs Tver or Ndney devmge end may incresss Reost ‘
My chemicel ¥ sepirated ints kngs. :-; “'-r'hl
L o hotumad
¥ INEYES OR ON SKIN, hoid eyelida open and fush with Incompaifble with audiaing maleriel or
mw-ulsmmwmlm aslumiram. Wil atiack some forrms of
and isolate contamineled clothing and shoes st the site. pinslica, rubber end coslings.
F”m and victm is CONSCIOUS, harve victir driek weber and .3 Stabillty During Tranapert: Steble
induce vomiting. Neulraitzing Agenis for Acida and
IF SWALLOWED AND VICTIM UNCONSCIOUS OR HAVING CONVULSIONS, . c-n-:mm-:
At imep viclm warm. Py Nt
Water HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. se o
My be dengerous If it enters weter intehes.
Pollution | Nowy iocai heaih and wiksite oficieis. 6. WATER POLLUTION
Notify operators of nearby water intakwes. .
6.9 Aquaiic Toxiciy:
18 mp/i48 hridaphnie magra/.Cariresh
CORRECTIVE RESPONSE ACTIONS 2. CHEMICAL DESIGNATIONS @ b ¥: Curanty rot
Swp dacharie 21 CG Compativiity Group: 38; Halogenated 3 Biological Ouygen Demand (BODY
Colecion Symems: Pumex Dredge Y bo Cusrenily not svaileble
212 Formul CHCMCHAG 6.4 Food Chain Concentration Potentiat:
13 MIOAM Designatien: Currantly not Currently not svaiiabie
DOT 1D Ne.: Not Ssted 4.5 GESAMP Hazerd Profile:
2.3 CAS Registry No.: 79-00-3 Bisascumuiation: 0
2.6 NAERG Guide No.: Not leted. Damage te living resources: 2
7 Swndard induatrial Trade Clasaiflaation: Human Oral haxerd: 1
5114 Human Centact hazard: 0
Reduction of armenitiea: 0
3._HEALTH HAZARDS
at ) [ Seb posiive p 0 and A8

. PHYSICAL & CHEMICAL
PROPERTIES

2.1 Pivysical State st 15° C and 1 atn: Liquid

2.2 Melocular Welght: 133 41

9.3 Bolling Point st 1 stm: 28.6°F « 113.7°C =
3089

8.4 Froesing Point: -31/-34.1°F » -38--36.7°C
=230.2738.5X
0.5 Critical Temperaturec Cusrently not svaiinble
0.8 Critiasi P Curenily not
0.7 Spesifie Gravity: 1.44 ot 20°C (uid)
rfe nrs

0.0338 Nem at 20°C

A9 Liquid Water interfacial Tenslon: Currenty
not aveisdie

2.18 Vaper (Gas) Specific Gravity: 4.6

5.11 Ratle o/ Specific Hests of Vapor {Gas):
Currently not availsbie

9,12 Latent Heat of Vaporizstion: Cumently not
svelisbie

9.13 Hest of Combustion: Custently not avaliabie

8,14 Heat of Decompesition: Not pertinant

.15 Hoat of Sohstien: Noi pertinent

9.1 Hest of Polymerization: Not partnent

9.17 Heat of Fualon: Currently not aveisbie

%18 Umiting Value: Currently not avaliatie

9.19 Reld Vapor Pressure: Currently not
avelstie

m-mmmwwm Highly Woic by ingestion; may cause ver
Irritability. Causas severe imitation of the gestroiniastingl tract.
Vapor may produce supsrficial shin burms or defeliing typs denteiitis and muy imitsle the eyes.
S | Muummmmum*ummm i breathing

or ldney danwge or myocardal

of he nose, hroat, snd lungs. Migh

or having
vicim warm. EYES OR SION: Flush with running water for at isast 13 minutes; hold ayelida open ¥

nacessary. Cloan shin with sosp or mild

shose ot ihe site.

3.4 TLV-TWA: 10 ppin (shin)
3.5 TLV-STEL: Not kised.
3.8 TLV-Cailing: Not leted.

17 Toxichy by Ingeution: Grade 2 LDw = 580 mg/ieg (rat)

3.8 Toxicity by inhalstion: Currently not sveilable.

3.9 Ciwonie Texicity: Counas Iver and Mdney

3.10 Vapor (Gas) iritant Characteristics: Vapors cause moderste kritation such thet personnel wil not
olerste or high

3,11 Liquid or Solid Characieristics: Minimum hazard. I spiled on akin and sliowed 10 remain, My cause
smaning

3,12 Odor Th

A

and isclete clothing and

4
nervous sy Ris

Qu. may Y

Ris a cortrad
i [

and reddsning of the siin,
id: Currenity not aves
3 IDLN Value: 100 ppm (shin)

3.14 OSHA PEL-TWA: 10 ppm {akin)
313 OSHA PEL-STEL: Not Isted.
218 OSHA PEL-Calling: Not Jated.
3.17 EPA AEGL: Not Isted

May cause . nia
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1,1,2-TRICHLOROETHANE TCM
%3
2.2 .2 [¥-] .23
SATURATED LICHAD DENSITY LIGWND HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LUQUID VISCONTY
Temparaturs Pounds per cublc foot Temperature Sritish thermat Tomperature Beitiah thermat unkt inch Temperature Contipoise
(degrees F) per {degress F) thermalunk per {degrees F) por hour-aquare foobP {degrees F) pol
L] 89.900 c c c
N 7] u
] R R
R R R
[ E €
N N N R
T T T
L L L
Y Y Y
N N N
o o o
A T T
A A A
\ 4 v v
A A A
) ) ]
L L L
A A A
[ [ B8
L L L
L] E E
.24 028 2 027
SOLUBILITY N WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Tomperature Pounds 94 Temperature Temperature Temperature Britieh tharmal unit
(dogrees F) :'-' 00 pounds (Gegrees ) Pounds per square inch p " Pounds per cubls fost for n per
1 ] 0.040 » 0.00130 c
" 25 0.083 25 4.0823% u
s _ 50 (X1 9 0.00439 R
o _ 78 8344 78 508808 R
L 19 o8 100 0.01478 E
v 123 12¢8 128 712 N
8 158 2427 15 0.04078 T
L 178 4ss s 000130 L
€ 20 5933 b [RT:- Y
N
o
T
A
v
A
]
L
A
[
L
E
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TETRACHLOROETHYLENE

TTE

CAUTIONARY RESPONSE INFORMATION

4. FIRE HAZARDS

7. SHIPPING INFORMATION
7.1 Grades of Purity: Dry Cleaning and industrisl
grades: 95+%
7.2 Storage: Temperaiure: Ambient
1.3 Inert Atnesphere: No requirement
7.4 Venting: Pressure-vacium
7.3 0 Poilution Category: B
7.6 Ship Type: 3
7.7 Barge Full Type: 3

8. RAZARD CLASSIFICATIONS
8.1 48 CFR Categery: Keep Awey From Food
8.2 49 CFR Class: 6.1
8.3 49 CFR Paciage Greup: Il
8.4 Marine Peliutant: Yes
4.8 NFPA Haaard Clussification:
Hoak Mkt (Bhsa) 2
Flammebiilty (Red)....oo.. O
Inotbity (Yolow)ee. O
0.8 EPA Raportable Quastity: 100 pounds
&7 EPA Poilution Categery: 8
5.8 RCRA Vaste Number: U2 10/0038
4.8 EPA PRIPCA List: Not Ssted

4.1 Flash Point:
Common Syncnyms Walery bquid Colorless Sweet odor Not frryrable
Perciene 4.2 Fiammable Umits in Alr: Not Asmmsbie
Perk Sirkes in wetar. Uritating vapor Is produced. 43 Fire Extinguishing Agents: Not pertinent
Tetracsp 44 mehh&
Avoud contiset weth Squid and vepor 4.3 Specisl Hazards of Combustion
Notify locel heelth 8nd pofusion Control agencse Products: Toslc, iritating gases mey be
anhuv-uund.lu generated in fires.
4.8 Behavior in Fire: Not parinent
Fire | Not farmabie. 4.7 Aute ignitien Tempersture: Not
|| Polscnous geses as produced when hested.
4.8 Bectricel Hazards: Not partinent
EXP“ CALL FOR MEDICAL AlD. 4.9 Bumning Rade: Not flamyrabis
ure 4.18 Adinbatis Flame Temper
irritating b0 nose snd trost. ~
oyes, "
L. ":h > g, of loas of 4.11 Melehometrie Alr to Fusl Ratio: Not
] e, partinent,
:mrm”wm 4.12 Flame Tormpersturs: Currently not
e 4.13 Combustion Moler Ralie (Resctant t»
Producty: Not perinent.
iitating 1o shin end eyes. 4.14 Minimum Quygen Canceniration fer
Harmis f swalowed: Combuation (MOCC): Not Beted
Fuush aflected ﬂm?
arees weter.
IF INEYES, hold eysida open and flush with planty of water. 5. CHEMICAL REACTIVITY
:"a:n.l.owm-um CONSCIOUS, have viclim drink water 51 Raactivity with Water: No
[t y with C: [+ No
Efact of low conceniretions an aquelic Me is uninown. reaciion :
Water e cancaroua i K anters watas cmims. 43 Stabliy During Tranepert: Stable
Pollution | Notty local hesith and wikile oficiaks. 54 Noutraitzing Agenia fer Acids and
Nolity aperators of nearby weler intakes, Caustics: Not parinant
§.5 Polymerization: Not pertinent
48 inkibiter of Pely Not
1.cou:::muum ACTIONS 2. CHEMICAL DESIGNATIONS 6. WATER POLLUTION
dechuge
c ;._; mmmmu .1 T .
Collection Systarra: Pump 23 momm Curmertly not svalistis
Cloan shors Ine 24 DOYID Na: 1007 62 Waterfowt Tesiclly: Curently not
28 mmt|$1u wvallabls
2.8 NAERG Ouide Me.: 4.3 Blological Guygen Demend (BOD): None
2.7 Standurd industrisi Trade Claselfication:
51133 .4 P:-Chhmm
3. HEALTH HAZARDS €5 QESAMP Hezerd Profile: Not luted
1 For Ngh vapor concenirelions ule approved canister of sir-supplied
mmumuuwnm
2 Vapar can sflact central nervous SYSiem and ceuse snesthesie

Mmhl&ﬂﬁwm May irritate eyes but causes no inpry.

1.3 Treatment of Expesurs: INMALATION: i itness ooccirs, remove petient 10 fresh air, keep hirm werm
and quiet, ard get medical stention. INGESTION: Induce vomiting only on physician’s
recommardalion. EYES AND SIIN: fush with plenty of water snd gat medicel sttention ¥ irritation
of sy ocou,

34 TLV-TWA: 28 ppm

A5 TLV-STEL: 100 ppm

18 TLV-Caling: Not isted,

17 Taxieity by iIngentien: Grade 2; LDw = 0.5 16 5 g

3.8 Texieity by inhaintion: Currently not avaliable.

1.9 Chrenic Texicity: None -

liomtﬂ—)m.‘&mhmm-wmdhmumvm

in high concontraions.  Tha effect |s tamparary,

311 Linuid or Sollel Characteristics: Minimum hazard. ¥ spiled on clothing and allowad 10 remain, may

shin,

313 10LH Value: 150 ppm

3,94 OSHA PEL-TWA: 100 ppm

318 OSHA PEL-STEL: 300 ppm, 5 minute paak In any 3 hours
3.16 OBHA PEL-Calling: 200 ppm

317 EPA AEOL: Not Ssted

9. PHYSICAL & CHEMICAL
PROPERTIES

2.3 Physical State ot 15° C and 4 mm: Liquid

9.2 Melecular Weight 183.83

2.3 Bolling Point st 1 stm: 250°F = 121°C =
W4

24 Freeuir Point: —8.3°F = -22.4°C = 250.0°K

0.5 Crittend Tormmparature: 858.6°F = M47°C »
20.2°K

2.8 Critical Prassure: Nol pertinent

8.7 Specifiu Gravity: 1.83 at 20°C (lquid)

5.8 Liquid 33dy =
0.0313 Nmat 20°C

5.9 Liquid Water intartaciel Tenslen: 44.4
dynas/cm = 0.0444 N\ &t 25°C

2.10 Vaper (Gas) Specific Gravity: Not partinent

.11 Ratio of Specifis Hests of Vapor (Gask
1118

92.12 Latent Heat of Vaporization: 0.2 Bavb =
50.1 coig = 2.10 X 10° Mg

£.13 Heat of Combustion: Not pertnent
2.14 Heat of Decomposition: Noi perinent
9,15 Heat of Solulion: Not partinent

9,18 Heat of Polymertzation: Nol pertinent
.17 Heat of Fusion: Currently not aveiiable
2.18 Limiting Value: Currently not availsbie
0.19 Reld Vapor Pressure: Custently not

svailnble
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Ll 9.21 222 (%2
SATURATED LKHAD DENSITY LIQUID HEAT CAPACTTY LIQUID THERMAL CONOUCTIVITY LQUID VISCOSITY
Temperature Temperature Temparature T
riasie Pounds per cubic foot British thermal unit Brittsh thermal unit Inch omperature Centipoise
¢ h (degraes F) pound-F e (dogrees F) per hour-square foot-F (degrees F)
o 163.400 [} (%1 L] [L] 0.958
“ 103.099 10 0.200 o o 0929
43 162.900 -3 [ T ] 0.900
5 102509 % 0202 7 0873
s 102.209 » 0.203 ’ 5 0.848
o 162.000 0 0204 E ”® s.an
. 101,700 » 0.208 [ " 0.500
L 181.400 ™ 0208 T 0 o
78 101.009 » 0297 1 " 0.758
ol 100.798 ”» 0208 N 1 '
ss 100,500 100 0210 E 18 o718
ed 100200 110 0211 M 110
[ nne 120 o212 T 18 .00
i 0810 130 02213 120 0.083
108 9320 140 [F:7) 128 0.047
"o 9.020 150 2218 130 0.631
18 %.730 100 0218 18 0818
120 98,429 170 027 10 o.601
128 28.139 180 0218 148 o.588
130 .80 19 0.220 150 0.574
133 17549 200 o 188 0.561
140 97.258 10 o 160 0.349
145 %% 18 0337
13 20.000 e 0.52¢
bed 20370 178 0513
100 24.000
.24 .25 .28 .27
SOLUBIITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature » Temperature T
‘cunda per 108 pounds Pounds Inch "‘""""'I foet Temperature Britiah thermal unk
{degress F) of (degrees F) Por square { ) Pounds per cublc 1 ) por
L ons © [*:7] » 0.00782 0.108
7. 0318 el 0.00829 28 o110
_ ”» [ » o018 0 0.113
_ 0 8.581 » L0nss 75 0.118
100 wrs2 100 s.ae2 100 o118
e a5 118 ».02571 125 e120
128 1217 120 0.8242 150 0122
130 1548 10 73 0128
140 1953 148 200 0127
150 2448 1% 08190 s 0.129
100 1042 108 o783 2% 0.131
170 7% 179 000213 s 0.132
180 4807 180 011138 300 0134
198 1818 1 0.13308 329 0.138
200 0805 200 0.15040 350 0.138
210 199 210 L1sse 378 8139
220 0.024 220 .20 400 0.141
230 11710 25 026230 a3 0.142
240 13.8% 240 0.30880 450 0.143
250 16390 250 413 0.144
200 19200 200 300 0.148
210 22520 7e 529 0.147
2% 24230 200 550 0.148
578 0.143
00 0.149
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VINYL CHLORIDE

VCM

CAUTIONARY RESPONSE INFORMATION

Common Synonyms Ges Coloriess Sweet odor

va.
Uduid floats snd bolis on water. Flammable, sritaling visible vapor

Vinyt C monomer clowd is producad.

Keep peopie away.

Evacusia.

St off igrilion sources and cal fire depsrtment.
Suymﬂnmm“wb “lnock down” vapor.
Evacuste srea in case of large discherge.

Aeroid contuct with tquid end vepor.

Flashback aiong vapor
lhvmlwuunm-u.
.. ol

wmnmmmmmm.
”hd-lm&

E‘M-nllv-uhaym

4. FIRE HAZARDS
4.1 Flash Point:
-H10°F O.C.
4.2 Flammaeble Limits In Alr: 3.8 - 33%

4.3 Fre Extinguishing Agents: For small
fires use dry chermical or carbon dioxide.
Forhm-lu.nwb-dpl. Cool

exposed containers with wate!.
44 Five Extinguishing Agents Not to Be
Used: Not pertinent

4.8 Sehavior in Pire: Container sy expiode
infire. Ges is heavier than air and may
iravel considerstie distance 1 2 source
of ignition end fimsh beck.

4.7 Aute ignition Temperature: S82°F

48 Blectriesl Hazarde: Cings |, Group O

4.8 Buming Rate: 4.3 swimin.

4.18 Adiabetis Plame Tempersture: Currently
not aveilable

4.19 Soichemetrie Alr 1o Fuel Ratie: 11.9
(caic.)

4.12 Fame Tomparature: Currertly not
availstie

4.13 Combustion Moler Ratio (Reactant te
Product: 4.0 (caic.)

4.14 Minkmum Oxygen Concantration for
13.4% o e

7. SHPPING INFORMATION
7.1 Grades of Purity: Convrwrcial or technicsl
99+%
72 Storag Under
ambiet At sim. preasure; low
7.3 Inert Aimosphers: No requirement

T.4 Venting: Under pressure; safety relel Al atm
PreasIre; pressure-vacuum

7.3 M0 Polution Category: Currently not available
7.6 Ship Typa: 2
7.7 Barge il Typa: 2

8. HAZARD CLASSIFICATIONS
8.1 40 CFR Category: Flarrmable gee
8.2 48 CFRClass: 2.1
8.3 49 CPR Package Group: Not pertinent.
8.4 Merine Pollutant: No
8.5 NPPA Hazard Classification:

Hgm‘(‘h.}—_ 2
Flammablilty (Rod) e 4
Inatehiity (Yollow) . 2
3.6 EPA Raportable Quantity: 1 pound
8.7 EPA Pollutien Category: X
4.3 RCRA Waste Number: LD4D043
8.9 EPA FWPCA Liat: Not Teied

5. CHEMICAL REACTIVITY

$.9 Reastivity with Waler: No rescion
Materinie: No

Cauntics:
4.5 P iz F
of air, suright, or hest urises sinbitad
58 Not y
_lnqium

high tamperahures are
M Than 40-100 ppm of phendl

Exposure [ CALFORMEDICAL A.
VAPOR
\ritaling 10 eyes, noss, and tvost,
N inheied, witl cause diiness or dificult bresthing.
:hnbtﬂub
M‘_mﬂnww
¥ bresthing ls difficut, give oxygen.
uauo
WH cause Fosttite.
Flnh affected eraas with plerty of water.
DO NOT RUS AFFECTED AREAS.
Watar Not harrvid o aquetic Be.
Pollution
GORR!CTLV-!‘IWM 2. CHEMICAL DESIGNATIONS
;"m' 21 wmmuzwmﬁu
23 mllﬂm
24 DOTID Ne.: 1008
135 CAS Regletry No.: 75-01-4
28 NAERG Guide No.: 118P
Standard industriel Trade Classification:
s113e
3. HEALTH HAZARDS
£ “__v‘ i '_ Rubber gioves and shoss; gas-ight goggies; Organic vapor canister
b lung itation sun - s
L uuauu skin It
prtvion mey cause froathite: phenol inhibitor mey through arge

1.3 Trestment of Exposure: INMALATION: remove patient 1o fresh sir and heep him quist end warmy, call
& doctor; give artficial respirstion i-breething siopa. EYES AND SKIN: fush with planty of water
for ot least 13 min_; for eyss, gat Medical Mtteniion; remove contaminaled cothing.

34 TLV-TWA: 5 ppra

3.3 TLSTEL: Not listed.

3.8 TLV-Celling: Not isted.

3.7 Touielty by ingestion: Not pertnent

38 Texichy by inhahtien: Currently not avellabie.

3.9 Chrenis Toxicity: Chvonic exposure may Cause fver demaga.

3.10 Vaper (Gas) ritant Ci Vepgon case such that wil find
high conceniralions ungisssant. The effect is terporary.

3.11 Liquid or Solld Characteristios: Minimum hazerd. if spillad on ciothing and slowed 10 remain, may
cause smariing and reddening of shin, Mey cause frostbite.

3.92 Oder Threshekt 260 ppm

3,13 IDLH Valua: Noit isted,

3,14 OSHA PEL-TWA: 1 ppm

3.13 OSHA PEL-STEL: 5 ppm aversge not suceeding any 15 min.

3.16 OSHA PEL-Cailing: Not Isted.

3.17 EPA ARGL: Noi lated

6. WATER POLLUTION .
01 Aquatie Toxicity:
None

6.2 Waterfowi Tamdelly: None
4.3 Bloiogical Oxygen Demand (BOD): None

9. PHYSICAL & CHEMICAL
PROPERTIES

5.1 Physionl State at 15° C and 1 stm: Ges
9.2 Melosuisr Weight: 82.50
9.3 Bolling Pointat 1 sim: 72°F = 13.4°C =

R

3.4 Preaing Poiat: -244.4°F = -153.8°C =
~119.4°K

8.5 Critieal Tomparsture: 317.1°F » 150.4°C =
316K

8.8 Critenl Pressure: 775 paia = 527 st = 5.4
M

9.7 Speciita Gravity: 0.909 st -13°C (Squid)

9.8 Liguid Surface Tenslon: 18.0 dyneascm =
0.016) Nem at 25°C

9.9 Uquid 'Water intarfacial Tension: (ast) 30
dynesicra = 0.03 Nm at 20°C

.10 Vapor (Gas) Specific Gravity: 22

(X)) Ml‘ 1“00 Specific Hests of Vapor (Ges)

.12 Latent Heat of Vaporization: 160 Btub =
88 caig = 3.7 X 10° JAg

2.13 Hest nf Combustion: —8138 B/ = —4520
calig = -189.1 X 10° Mg

9.14 Heat nf Decomposition: Not pertinent

5.1 Heat of Selution: Not persnent

0.1 Heat of Polymaerization: ~729 Bl = —405
calig = 18.9 X 10° Jag

$.17 Heot of Pusion: 18,14 calg

5.18 Uimiting Velus: Currently not sveilakie

9.1 Raid Vapor Pressurs: 75 psia

JUNE 1399




-
>y
" .21 o o
- SATURATED LIQUOD DENSITY LIQUID HEAT CAPACITY LIGUID THERMAL CONDUCTWVITY LD RSCOSITY
Tempemture Pounds per cublc foot Tamperature Britieh thermal unit per Temperature British th J unit Inch Temperature Centipolse
{degrees F) {(degrees F) (degrees F) per hour-square foot-F (degress F)
- : > 029 N 10 azar
b "’. m“ o s 0.251
“ ¥ 0 0218
. oy H 8
’
1
R
T
1
»
'
»
T
o'
.24 [T ] .20 277
SOLUBLITY I WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Tamperature Pounds T
dogress T~ dogrese Pounds per square dogreas Pounde per cuble Spersiure Beitioh thermad unkt
[ n :'. pounds ! ) per inch ( " per foot 1 ) per
“ 000 = 1384 = .00 . o188
- asn -0 06248 23 a1n
— e s.008 30 0.00088 » w1
Z 2 fre 2 s10140 7s i
1o 0514 10 s.ar10 100 0
o 12.448 L] 15700 123 217
1 15010 10 10300 150 o124
» 1m0 2 021500 178 w1
» » 128448 200 38
/ “ D00 » 034080 18 0241
s A0 s 0.40470 2% 0247
» asne » o470 ars a2
e 50948 10 0.55008 00 0.257
: ™ .40 " 005250 s 0263
™ 71349 » wrss7e s [
100 0 100 s.57080 s 0am
10 97.500 110 030740 e o217
120 113200 120 113700 as san
430 0288
a3 o
508 0238
23 0299
350 030
s78 0307
0o 0311
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1,2-DICHLOROETHYLENE

DEL

CAUTIONARY RESPONSE INFORMATION

Common Synonyms Liquid Coloriess
Acstylens dichionde
trans-~1,2-Dichiorosthyiene
cis-1,2-Dichioroethylens
sym-Oichioroetiryiens
Dioform

Sweet pisssant
odor

Sinks in water. Flammebis, iritating vapor is produced.

Evacuate.

Keep peogis awsy

Wesr goggies and self-

Shut off igrlion sources. Cal fre department.
Nolily loca! "esiih and polution control agencies.

Proiact walir intshes.
Fire FLAMMABLE.
POISONOUS GASES MAY BE PRODUCED IN FIRE.
Contsiners may expiode in fire.
Flashback siong vepor irail may occur.

Exposure

VAPGR
¥ inhaled wil cause dizziness, neusea, vomiting, or
dificul
lhwﬂ&nbhdub

¥ bresthing hee siopped, give arificial respiration,
# bresthing is Aficult, gve cxygen.

LIQUD
Hormiu i swallowed.

IF SWALLOWED and victim ts CONSCIOUS, have vicim drink weler
or mile.

4. FIRE HAZARDS

4.1 Plash Point: 37°F C.C.

4.2 Flammable Limits in Alr: 9.7%-12.8%

4.3 Fire Extinguishing Agents: Dry
chemical, foam, carbon doxide

4.4 Firs Extinguishing Agents Not to Be
Used: Water mery be insfleciive.

4.3 Special Hazards of Combustion

P Qene and hy
chioride fumes may form in fires.

4.0 Bahavier in Fire: Vapor is heavier then
aie and rmy ravel s considersbie
distance 10 8 source of ignition and flash
back,

4.7 Aute ignltion Tempersture: §00°F

4.8 Elecirieal Hagarda: Currently not
evailable

4.8 Durning Rate: 2.8 mmimin.
4.10 Adiabatic Flarne Tomperatire: Currently
not availabis

4.11 Stolohemetric Alr 1o Fusl Ratle: 9.3
(cala)

4.12 Flame Temperature: Curertly not
availshle

4 Uolar Radle (1 »
Product: 4.0 (cais.)

4.44 Minimum Oxygen Concentration for
Cembusiion (MOCC): Not lsted

7. SHIPPING INFORMATION

7.1 Grades uf Purity: Commercisl

72 Storage Temperaturs: Ambient
7.3 inert Atrvosphere: No requiremant
7.4 Venting: Prassure-vacuum

7.3 IMO Poltution Category: Currently not availsbie

7.8 Ship Type: Curently not svailsbie
7.7 Barge Hull Type: Currently not availstle

& HAZARD CLASSIFICATIONS
0.1 49 CFR Category; Flarmmabls Iquid
8.2 49CFR Class: 3
4.3 49 CFR Package Group:
4.4 Marine Polutant: No
£.3 NFPA Hizard Classification:
ek Haed (Bl 2
Flamerability Red)— . 3
Instubitty (Yollow)..o..—. 2
8.8 EPA Repertable Quantity: 1000 pounds
&7 EPA Poilution Categery: C
8.8 RCRA ¥/asts Number: U079
8.9 EPA FWPCA List: Not feted

Water ERlect of low concenirations on aquaiic Me is unimown,

Pollution

5. CHEMICAL REACTIVITY

21 with Water: No rescik
52 with L No
reaction

53 Stubiily During Transport: Stable

54 Neulraliting Agenis for Aclds and
Caustics: Not pertinent

5.5 Pelymerization: W not occur under
ordinary condiions of shipment. The
rescion is not vigorous.

5.8 Wnhibiter of Polymarization: None used

1.@0”;551’“1%% 2. CHEMICAL DESIGNATIONS
o dachene 21 CO Compatibitity Greu: Not lated.
aon Jymam: Pume 22 Fermule: OCH = CHO)
otection Systam: Dredie 23 IMOAM Deslgnatien: 3.2/1150
14 DOTO Ne: 1150
2.5 CAS Regleiry No.: 540-59-0
26 NAERG Quide Me_; 1329
17 Stendard industrial Trade Classificaion:
5113
3. HEALTH HAZARDS
31~ Pro Equip Rubber gioves; ssfety goggles; sir supply mask of self- contsined
broetting sgparahs.

a2

Y causes nauses, yomor,
mwﬂmmwmmmmdqum(mw

Nact) skin, causes sight ion 10 deep

3.3 Trestment of Exposurs: INHALATION: remove from furiher exposure; if breathing is dificult, give
axygert i viciim is not bresthing, grve artificial respirstion, prefersbly mouth-o-moulit, give axygen

‘when brestting is resumad; cal & physician. EYES: flush with water for sl isest 13 min. SION

wash well with e0ap and weter. INGESTION: give gestric lavege snd cathertics.

3.4 TLV-TWA: 200 ppm

3.5 TLV-STEL: Not leted.

1.8 TLV-Calling: Not lnted.

3.7 Teudcity by ingnetion: Grade 2: orsl LDw = 770 mghg (rel)

18 Texioity by inhnistien: Currertly not svelinbie.

319 Chrenic Toxioly: Produces Iver and iddney injury in exparimentsl snimels.

31.18 Vaper {Gas) Initant Ch Currenily not

.11 Liquid er Solki Chamcteriatica: Currently not availsble

3.12 Odlar Thresh Cusrenily not

3.13 IOLH Value: 1,000 ppm

3.14 OSHA PEL-TWA: 200 ppm

313 OSHA PEL-STEL: Not kated.

3.16 OBHA PEL-Cailing: Not lstad.

11T EPA AEGL: Nt Isted

§&. WATER POLLUTION

6.1 Aqustis TexieRty:
Currently not svaiiable

2 Wm'l’-ﬂy:wm

uwmmm
Currently not avalisbie

9. PHYSICAL & CHEMICAL
PROPERTIES

5.1 Phyuics] Sinte at 15° C and 1 atm; Liquid
2.2 Melecular Weight: 7.0

2.3 Bolling Point ot 1 strw: cia: 140°F = 80°C =
333K wene: 118°F = 48°C = 321°K

8.4 Freazing Point: cis: ~114°F »-81°C=»
192°K rans: ~58°F = -50°C = 223°X

9.5 Criticsl Tempernture: Not pertinent

9.8 Critical Prossure: Not pertinent

8.7 Specifi; Grawity: 1.27 at 25°C (lquid)

0.8 Uquid Surfnce Tenslen: 24 dynes/cm =
0.024 Nem it 20°C

0.9 Liquid 'Water interfacial Tension: (est.) 0
dynseicm = 0.030 Nem at 20°C

2.18 Vapes (Gas) Specifie Gravity: 3.34

2.1 Ratle of Specific Hests of Vapor (Gas)
1.1408

8,12 Latent Heat of Vaporization: 130 Biu/b =
T2calg=3.0 X 10* g

2.13 Heat of Combustion: -4,847.2 Btub »
~2,002.9 caiig = -112.67 X 10° Jieg

8.14 Heat of Decomposition: Not pertinent

9,95 Heat of Solution: Not pertinent

9.18 Heat of Polymerization: Not pertinent

.17 Heat of Fusion: Curmently not avalisbie

9.18 Limiting Value: Curently not svailabie

9.19 Reid Vapor Pressure: Currentty not
wveilatie

JUNE 1999




1,2-DICHLOROETHYLENE DEL
3
-
8.20 9.21 (-] wm
- SATURATED LIQUIO DENSITY LIGUID MEAT CAPACTTY LIOUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
Tempernture Pounds per cublc foot T Britiah therm Tomporature British thennal unkt Inch Temperature
{degrees F} Ll (degress F) M!:Fuw (degrees F) e houpiare (degrees ¥) Cantipoise
Y
3 81029 s 0.193 [ 0.507 ) 0478
» 20829 “ 0.198 70 0884 [ 0.454
“ W as o.198 73 0882 - 0.432
» 20.400 se 0.200 0 0.589 s 0.411
8 .18 55 0202 [ 887 M
[ T9.908 “ 0204 ” 0.044 ” 378
. - 7.7 . 0207 " o2 100 30
™ T0.579 78 0200 100 .9 10 0.348
73 30 7 [ Y31 188 0007 129 8331
L] ™15 » (X3 10 wree 130 031
Lod To.40 . 0218 13 o2 140 0307
» ™74 ”» 0218 120 780 158 0298
3 "N " 0220 123 o757 100 o288
100 78328 108 0 130 0744 170 0278
- 108 T8.110 108 024 198 0.267
s 10 7.9 110 o 190 @2,
18 T7.000 13 029 200 0281
- 129 77490 120 [x3 e 0.244
123 T7.298 128 23
130 77070 130 ox3e
114 76.300 138 ons
140 T8.89 140 0.240
!
e 223 228 wr
SOLUBLITY I WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACTTY
Tampecature Pounds 100 Toemperature Pounds nch Toempenture Tempersture Britieh thermal unit
(degrees F) frd pounds (Gogress F) per square o ) Pounds per cubic foot ) Y per
“ 830 a8 .00 58 0.06284 . 0.158
» 1308 “ 0.05000 20 0.153
. 2824 “ 0.08587 “» 0.158
- 70 4297 ™ w0733 » 0.158
- 7 a7 78 008149 » e
» 5380 o e.00023 100 a.1e8
s 6016 [t 0.00080 120 o.167
» &702 » 011020 140 0170
" 7453 " 0.12148 100 un
T 100 w2 100 013308 180 .17e
183 8.184 108 0.14880 208 017y
119 113 10 010078 220 (31
1s 11.190 18 017500 200 6188
129 12330 120 019220 o X
128 13380 128 2.20008 2% X
130 14.908 139 22830 200 0.1%4
13 16340 133 0.24820 320 0.197
140 17800 140 028960 340 0208
8 0203
80 0205
. 40 0208
420 0.211
“o 0214
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